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 Preface
As stated in Annex 3 of the Great Lakes Water Quality Agreement of l978,
the signatories were expected to confirm the future phOSphorus
loads to the
Great Lakes within l8 months after the date of entry into force of the said
Agreement.
The subsequent negotiations on the addendum to Annex 3 of the
Agreement remain inconclusive to date.
This long delay in reaching agreement
on future phOSphorus
loads was,
until very recently,
the principal reason for
the lack of a major initiative to address nonpoint pollution issues by the
Water Quality Board of the International Joint Commission.
During its l3th
meeting held at Toronto on January 27-28, l982, the Water Quality Programs .
Committee of the Water Quality Board recommended that a Nonpoint Source
Control Task Force be established.
Consequently,
the Water Quality Board set
up a l4 member Task Force (seven members each from the United States and
Canada) and approved the following terms of reference:
"Under the guidance of the Nonpoint Source Coordinators, the Nonpoint
Source Control Task Force will assist the Water Quality Programs Committee
in evaluating the progress of the jurisdictions in controlling nutrients
and other pollutants from nonpoint sources to meet the terms of the Great
Lakes Water Quality Agreement of l978, with particular reference to Article
Vi, Section l(e) and l(d) concerning eutrOphication.
Specific functions of the Task Force will be to:
(A)
Review the state—of-the-art concerning management of nonpoint
sources and act as a communication link with the jurisdictions
on nonpoint source related activities.
This would require the
following:
1.
Identify and evaluate the effectiveness of nonpoint source
control programs and practices that are being conducted
within the jurisdictions. This would include an assessment
of their effectiveness in reducing nutrient and sediment
loads, their areal extent, ease and acceptability of
implementation and cost-effectiveness.
2(a) Identify the areas in the Great Lakes where nonpoint
sources contribute a significant portion of nutrients
causing problems.
2(b) Identify the watersheds or the portions thereof
contributing to these areas.
2(c) Review and identify criteria for determining priority
management areas within the watershed where the
implementation of remedial measures will provide the
greatest benefit versus costs.
ix
3. Identify and prioritize matters that need to be addressed
in order to improve nonpoint source management, including:
(a) review information regarding bioavailability;
(b) review tributary monitoring;
(c)
review watershed modelling,
sediment delivery and
sediment transport;
(d)
review recent and continuing changes in agriculture
that may affect nonpoint source loadings.
4.
Recommend further actions,
if any, that the Water Quality
Programs Committee/Water Quality Board should consider or
should recommend that the Parties consider.
5.
Prepare and submit reports to the WQPC through the NPS
Coordinators.
(B) Undertake a key role in reviewing the management plans developed
by the two Parties."
The Task Force held its first meeting on August 26, 1982 at the IJC
Regional Office in Windsor and decided to undertake an in—depth analysis of
the
nonpoint
pollution
situation
in the
Great
Lakes
Basin.
The Task
Force
acquired the services of four consultants for the timely completion of the
following assignments:
l.
Evaluation of Nonpoint Remedial Programs - Ontario
2.
Evaluation
of Nonpoint
Remedial
Programs
- United
States
3. Evaluation of Agricultural Nonpoint Source Technology
4. Evaluation of Urban Nonpoint Remedial Measures
The Task Force was aided by the consultants' reports and the additional
material prepared by its members as listed in Appendix IV, for compiling its
report to the Water Quality Board of the International Joint Commission.
 
 Executive Summary
INTRODUCTION
Nonpoint sources of pollution within the Great Lakes basin have been
recognized as a significant, in some cases, critical factor in pollutant
loadings.
It has become clear that achievement of the phOSphorus reduction
targets of the l978 Great Lakes Water Quality Agreement is not feasible
without significant reductions in nonpoint source phOSphorus.
In l972 the Pollution From Land Use Reference Group (PLUARG) of the
International Joint Commission (IJC) was established for the purpose of
determining the levels and causes of pollution from land use activities and
recommending appropriate remedial actions.
PLUARG reported its findings and
recommendations to the IJC in l978. As a result, the IJC forwarded a set of
recommendations to the Parties in l980. To date there has been no formal
reSponse from either Parties to these recommendations. DeSpite this lack of
formal reSponse, it is apparent that some activities related to nonpoint
source pollution control have been initiated by various agencies and groups
throughout the basin since PLUARG submitted its recommendations.
In l98l, the Board established a Nonpoint Source Control Task Force to
review and evaluate the effectiveness of these activities in reducing nonpoint
pollution during the past five years. In its report to the Water Quality
Board, the Task Force has provided an overview of the post-PLUARG state-of-the-
art in terms of the extent of implementation and effectiveness of various
nonpoint programs in the Great Lakes basin. The report also reviews various
scientific and technical issues which were identified by PLUARG and which
require further investigation and the status of PLUARG's recommendations.
Copies of this report are available from the IJC Great Lakes Regional Office.
The following summarizes the Nonpoint Source Control Task Force's
assessment of post-PLUARG developments, and presents its recommendations for
further action.
NONPOINT PROGRAMS
The Task Force found that a variety of programs have evolved since
PLUARG. It also appears that the need for nonpoint source control programs
has increased during the period due to intensifying use of farm land that
increased soil erosion. Cash grain and monoculture farming operations have
been replacing the more comprehensive operations that were the norm in the
l940's. This has been accompanied by an increasing reliance by farmers on
complex technology including elaborate equipment and greatly increased use of
chemicals.
 In the past, environmental problem emphasis has largely been directed at
point sources which were more concentrated and under individual
responsibility. Program administrators have held to the belief that nonpoint
sources were not controllable, or only so at large public expense and that
there was not adequate legislative and regulatory basis for control. The
Special demonstration projects have shown many of these beliefs to be in
error. It is apparent that agricultural nonpoint sources are controllable, at
much less expense than anticipated. Many controls can be put in place through
voluntary acceptance by farm operators. The major need is to bring these
points before program administrators and legislators to secure continued
state/provincial and federal support of demonstration projects and increased
support for basic delivery programs at the state/provincial and local level.
CANADIAN PROGRAMS
In Canada there has been no action taken to devel0p a comprehensive
program to address nonpoint sources of water pollution in the Great Lakes
basin. There are, however, a number of programs which address some of the
concerns raised by PLUARG. These programs can be subdivided into: a) short
duration watershed management studies, demonstrations or data base
development; b) ongoing field services; c) Special interest group activities;
and d) policies, legislation or guidelines.
The main increase in activity in support of the PLUARG recommendations has
been through Ontario's special basin studies and one large-scale demonstration
project. Most of these have been conducted on an interagency basis.
Since the beginning of l980, the level of expenditure on basin studies has
averaged about $l.5 - 2.0 M per year. The largest projects in the Great Lakes
basin have been the Thames River Implementation Committee (TRIC), Grand River
Implementation Committee (GRIC), Toronto Area Watershed Mana ement Strategy
(TAWMS), Lake Simcoe Environmental Management Project (LSEMP , and
Stratford/Avon Region Environmental Management Project (SAREMP). The prime
focus of most of these projects has been the improvement of in-stream water
quality; little recognition has been given to the Great Lakes water quality.
The Thames and the Grand River watersheds together account for over half the
area of the Canadian portion of the Lake Erie basin. Most of these basin
management studies address both rural and urban nonpoint sources. In the case
of TAst, there is a decided urban emphasis. The recent occurrence of
elevated nearshore bacteria levels has resulted in more resources being
committed to this study. The early initiatives taken in these studies will
provide a useful base for an expanded non-point program.
To date, the Thames River Implementation Committee (TRIC) program has been
one of the most successful in Ontario. It addressed the issue of diffuse
source pollution and encouraged better land use practices through public
education and demonstration projects. As a result of the program, more
farmers have begun using soil conservation practices. Most importantly, this
short—term program has been converted to an ongoing program of diffuse source
control by the Upper Thames Valley Conservation Authority. As well, this
Authority has tripled landowner participation in its Conservation Services ,
Program in the last three years. Emphasis is on field erosion control and the
program is actively advertised and promoted in the priority management areas
identified as part of the overall study.
_ 2 _
 Although TRIC is the only agricultural watershed study that has evolved
into an active implementation program, several other basin studies have the
potential to follow its example. SAREMP, LSEMP and South Nation River Basin
Development Study (SNRBDS) are in the various stages of identifying problems,
and remedial measures. Thefive—year GRIC study has produced some excellent
background research and computer models. Priority management areas are now
being defined and remedial measures are being evaluated in subwatersheds.
To date the most important nonpoint pollution abatement efforts are
confined to local and provincial levels of government. The federal government
has restricted its efforts to research related to management of the overall
eutrophication issue including nonpoint problems. Involvement in the nonpoint
areas has focussed on plot scale evaluation of tillage practices and the
development of’a methodological framework for identifying priority management
areas.
In addition, a joint federal/provincial research program is ongoing with
studies concentrated in the identification and quantification of hazardous
substances in urban runoff. Studies are also carried out aimed at
strengthening the control mechanisms of pollutants entering the municipal
sewer systems.
In Ontario, the field services program has primarily been directed towards
sustaining crop productivity by controlling soil erosion. Recently, there has
been some increase in the fiscal resources availableto cost—share structural
methods of soil erosion control and for manure storage (SCEPAP). While the
program provides funding for engineering design of erosion and sediment
control structures, there is no provision for similar expertise to deal with
sheet and rill erosion problems. Technical assistance to farmers, of the type
available to American farmers through the county staff of the Soil
Conservation Service, does not exist. There is only a handful of qualified
extension Specialist in the Ontario Ministry of Agriculture and Food (OMAF) to
handle erosion related concerns in the 39 counties in the basin.
The Ontario Ministry of Natural Resources (OMNR) through its watershed
based conservation authorities also contributes resources to erosion control.
Most of these resources are directed towards streambank erosion and tree
planting which have minor benefits to water quality.
Except for a gradual increase in expenditure by conservation authorities
and an increase in grant funds underthe SCEPAP or OMAF, the level of effort
by the provincial government in direct services to farm operators in the area
of soils and crops has remained relatively stable since PLUARG.
DeSpite the existence of the comprehensive watershed studies and the field
services rogram, the number of landowners participating in conservation
programs as been quite low as presented in the following table. Interest
amongst farmers remains high. What is needed now is a long-term comprehensive
program with sufficient funding to allow for attainment of program objectives.
LANDONNERS PARTICIPATION IN SUBSIDY AND
DEMONSTRATION PROGRAMS
 
APPROXIMATE N0.
PROGRAMS OF PARTICIPATING
LANDONNERS IN 1982
Soi1 Conservation and Environmenta1
Protection Assistance Program (OMAF) "erosion" 140
"manure storage“ 630
Conservation Services (Conservation
Authorities) 815
Thames River Implementation Committee 115
1,700
Program activity in both the Canadian and the United States portion of the
basin has focussed main1y on agricu1tura1 soi1 conservation with contro1 of
po11ution as a secondary benefit and, in particu1ar, those re1ated to crop
production. In comparison, there are fewer program activities that re1ate to
nonpoint source po11ution from urban areas because of the re1ative1y minor
1oadings from those sources identified.
In Ontario, Specia1 interest groups such as the Soi1 Conservation Society
of America (Ontario Chapter), Soi and Crop Improvement Assoc., Canadian
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In terms of the effectiveness of programs in dea1ing with 1oadings of
nonpoint source prob1em parameters to the Great Lakes, there is 1itt1e
evidence of success. Most programs do not have a monitoring component for
assessing resu1ts. However, given the very 1ow 1eve1 of program effort to
date and the 1imited adoption of best management practices by most basin
farmers and municipa1ities, significant progress cannot be anticipated.
In the po1icy area the provincia1 government is deve1oping urban
stormwater management po1icies which, if imp1emented, wi11 provide a focus for
stormwater management as we11 as erosion and sediment contro1. Imp1ementation
of the po1icy wi11 faci1itate integration of urban runoff qua1ity and quantity
contro1s where necessary. An Erosion and Sedimentation Co-ordination
Committee representing five provincia1 ministries is a1so deve1oping a set of
recommendations to the Cabinet Committee on Resource Deve10pment for an
erosion contro1 strategy for the province.
 
 Analysis of existing relevant programs has shown a number of key
weaknesses which must be rectified if improvements to Great Lakes water
quality are to be realized. A lack of Great Lakes Specific loading
'objectives, inadequate funding and staff, inconsistent planning procedures and
lack of program evaluation are among the main shortcomings. In Canada, the
necessary program components exist to implement a nonpoint program. What is
clearly needed is an assignment of lead reSponsibility amongst the many
agencies and jurisdictions involved, the provision of long-term funding
support and the development of a comprehensive plan.
UNITED STATES PROGRAMS
 
In the United States, there is no comprehensive program for the control of
nonpoint sources of pollution. There are, however, large scale soil
conservation programs but they are not primarily focussed upon water quality.
Some shifts in emphasis within the program have been made to address areas of
high erosion rates. Water quality benefits have been discussed but such
benefits have been given relatively low priority. Four federal programs have
directly addressed nonpoint source control. The Lake Erie Wastewater
Management Study (5M), the Great Lakes Demonstration Grant Program, (20M), the
nation wide Rural Clean Water Program, (70M) and the nation wide Water Quality
Management Program (400M) which included the National Urban Runoff Program.
During the past two fiscal years there has been no new congressional
funding for these water quality programs except for one half million per year
in the Demonstration Program. The Lake Erie Nastewater Management Study
(LEWMS) concluded that federal funding should be provided to support a major
nonpoint source program in the Lake Erie basin, but there has been no
government reSponse to date. Resources for USDA soil conservation programs
within the Great Lakes basin have been declining over the past several years
due to budget reduction and inflation. Approximately lOM per year in soil
conservation cost-sharing funds are expended within the basin.
In the United States, there is a well established federal structure for
the delivery of technical and financial assistance to the agricultural segment
of society. A long history of co-operation by the federal agricultural
agencies working at the county level with state and local groups has assisted
greatly in implementing the projects. The federal programs most often
mentioned were the cost-sharing programs of the Agricultural Stablilization
and Conservation Service (ASCS), technical assistance from the Soil
Conservation Service (SCS), and the information and educational activities of
the Co-operative Extension Service (CES). The physical presence of employees
of these agencies at the local level and their credibility as knowledgeable of
local problems and solutions is a positive aSpect.
Both ASCS and SCS are making program adjustments to focus existing
resources to solve identified natural resource problems. The SCS is targeting
a percentage of their budget to high erosion areas and a portion of this money
can be used for water quality problem areas. However, none of the high
erosion areas initially identified by SCS were in the Great Lakes basin.
Targ
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g wi
thin
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prog
rams
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appe
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The gradual shift from structural to management practices has increased
the
need
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time
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This
has
been
emph
asiz
ed b
y th
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sult
s o
f th
e
USDA demonstration projects, all of which have cited the need for strong
information and education programs.
Directly addressing water quality, the U.S. EPA Water Quality Management
Program supplied monitoring, evaluation and planning using funds appropriated
from l973 to l98l through grants to states and regional agencies. It helped
to p
rovi
de a
tech
nica
l b
ase
of w
ater
qual
ity
info
rmat
ion,
help
ed
to i
ncre
ase
public and political awareness of nonpoint source issues andhas been given
cred
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in
Wisconsin, Minnesota, and Ohio. Although Section 208 has not been funded
duri
ng t
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nt f
isca
l ye
ar,
wate
r qu
alit
y ma
nage
ment
acti
viti
es a
re b
eing
supported at a reduced level through federal grants to the states under
Sections 205 and l06.
In addition to the basic USDA agricultural conservation programs, a series
of s
peci
al d
emon
stra
tion
proj
ects
have
been
crea
ted
usin
g re
sour
ces
from
the
basic programs and the Rural Clean Water Program to stimulate adoption of
farming practices that are beneficial to water quality. The projects have
been supported by the Rural Clean Water Program, the Special Agricultural
Conservation Program and the Model Implementation Program.
For the specific purpose of addressing water quality impacts of nonpoint
sour
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ol,
a se
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of d
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and
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rams
have
take
n
place in the Great Lakes basin over the past several years. These include the
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l08
(a)
and
l04
of the Clean Water Act such as Black Creek, Indiana; Washington County in
southeastern Wisconsin; the Red Clay project in northern Wisconsin and
Minnesota; Tuscola County on Saginaw Bay in Michigan, and multi-county
proj
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Ohio
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e
Lake Erie Wastewater Management Study under Sections lO8(d) and (e) of the
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All
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ield
staff. These efforts led directly to the present three year tri-state
accelerated conservation tillage projects underway in 3l counties, and
indirectly to the Wisconsin Fund program for support of nonpoint source
control. The Wisconsin program includes an urban element to deal with
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using state funding.
The current interest in reduced tillage in the basin and throughout the
United States has resulted in the establishment of a Conservation Tillage
Information Center at Ft. Wayne, Indiana. The Center has as its mission the
collection and dissemination of information on alternative tillage methods,
farmer experiences and acreage under various types of tillage.
The various demonstration projects have not only documented the water
quality impacts of various practices, but have provided valuable lessons in
obtaining implementation. They have shown that local units of government,
when provided clear objectives, funds and expertise can very effectively
achieve implementation because of several strengths. A local focus provides
credibility, a central point for commmunication and co-ordination, a sense of
local pride and heightened awareness of water quality and stimulates local
resources and energies. In short, federal and state programs become more
effective than the sum of their parts because of integration and stimulation
through local effort. Another vital component of the demonstration programs
was theprovision of on-site technical assistance to the farmer on his own
land.
At the project level, these projects have developed a common desire by
agencies to work together to solve a defined problem, although many of the
projects mentioned initial delays until a consensus developed on the problem
to be addressed and the method of solving it. Most of the projects were for
relatively short times. Final reports from the projects were in agreement
that all the participants were enthusiastic and wished to continue. This
confirms the PLUARG recommendation for project activity as a method of
focussing attention and resources to an identified problem.
There is also general agreement that only critical areas need to be
addressed. These critical areas and sources are not uniformally distributed
on the landscape. This understanding has evolved during the demonstration
projects.
The reasons cited for problems were four: lack of clear problem
definition; lack of clear identification of the critical source areas; lack of
prioritization; lack of good evaluation criteria. The key to good evaluation
rests with a clear definition of the target pollutant and the sources. This
permits a quantifiable goal to be established that allows the evaluation to
take place.
Most of the basic delivery programs upon which nonpoint source pollution
cont
rol
rest
s ar
e co
ntin
uing
to l
ose
fina
ncia
l su
ppor
t.
The
decl
ine
in
funding for soil conservation and nonpoint sources is part of an overall
decline in state and federal program support.
In the United States there is an institutional framework available around
whic
h a
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le n
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ce p
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ould
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evel
Oped
. T
here
is a
lso
the
basis for creating the working tools, e.g. the Lake Erie Wastewater Management
Stud
y,
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Farm
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auth
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Spec
ial
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ion
and
exis
ting
authorities under the Clean Water Act.
 Urba
n ru
noff
prob
lems
in t
he U
nite
d St
ates
are
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g ad
dres
sed
at t
he
federal level by the Nationwide Urban Runoff Program (NURP). Urban runoff in
this
case
does
not
incl
ude
comb
ined
sewe
r ov
erfl
ows
sinc
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onsi
dere
d
to be point sources. The program was funded as a Special category of the
Section 208 Water Quality Management Program and is nearing completion. It is
expected to provide valuable information on the effectiveness of various
management practices on water quality. However, there are presently no
federally funded water quality programs in the United States to share in the
cost of controlling urban runoff.
AGRICULTURAL PRACTICES - CANADA/UNITED STATES
 
Through continued research, application and adaption, further improvements
in the effectiveness of remedial practices have been made since PLUARG.
In total, 26 managerial, vegetative and structural practices have been
reviewed, both in terms of changes in technology and degree of application
within the Great Lakes basin since PLUARG.
Although extensive application of most individual remedial practices has
not yet occurred, it is ossible to identify some of the most successful
practices by examining t e results of various United States and Canadian
watershed studies. The principle factor influencing the successful
implementation of remedial practices is the attitude and acceptance of the
farmer. Those practices which increase agricultural production and/or profit
have been the most adapted.
Conservation tillage systems can have a major impact on Great Lakes water
quality improvement with minimal effect on agricultural profitability. The
rea
l c
ost
of
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g-t
erm
imp
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ent
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on
is
low
but
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ent
ive
s a
re
gen
era
lly
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ired
in t
he s
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—ter
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iate
impl
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tati
on t
o ov
erco
me r
esis
tanc
e
to change. However, because of energy savings there is often a net economic
adva
ntag
e fr
om c
onse
rvat
ion
till
age
over
conv
enti
onal
meth
ods.
Acco
rdin
gly,
conservation tillage system have been the major focus of agricultural nonpoint
sour
ce r
esea
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in r
ecen
t ye
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and
are
gain
ing
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acce
ptan
ce b
oth
in t
he
United States and Canada.
The
adop
tion
of t
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prac
tice
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owev
er,
is a
n ex
cept
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ther
wise
slo
w r
ate
of
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nge
.
How
eve
r,
dem
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tra
tio
n p
roj
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n l
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e
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mple
ment
atio
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effe
ctiv
enes
s,
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fits
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rur
al
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ept
anc
e r
ela
tiv
e t
o t
hat
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ila
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to
PLU
ARG
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1978
.
Thi
s
information has shown that generally the costs of control measures, even some
of
the
str
uct
ura
l t
ype
s,
are
less
tha
n t
he
est
ima
tes
pre
sen
ted
by
PLU
ARG
.
It
has also been shown that some of PLUARG's Level 2 and 3 practices may be
econ
omic
ally
feas
ible
in c
ases
wher
e th
ere
are
dire
ct b
enef
its
to a
gric
ultu
re
through a reduction in the cost of production.
Betw
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1966
and
1981
agri
cult
ural
use
of l
ess
pers
ista
nt p
esti
cide
s
nearly tripled. The environmental impacts of the chemical usage have been
loca
lize
d bu
t th
ere
is a
cont
inui
ng n
eed
to m
onit
or t
he p
rese
nce
of t
hese
mate
rial
s in
the
Grea
t La
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ecos
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e re
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to
whe
the
r t
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ado
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on
of
con
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vat
ion
til
lag
e w
ill
inc
rea
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use
age
.
 Implementation of nonpoint source remedial practices has not met the
PLUARG recommendations, nor subsequently, the l980 IJC recommendations. There
has been no wideSpread attempt to broaden existing information, education and
'technical assistance programs to meet the needs of the Great Lakes Water
Quality Agreement. Cost-effective practices such as fertilizer, pesticide and
tillage management should be given priority for implementation.
URBAN PRACTICES - CANADA/UNITED STATES*
On a lake-wide basis, pollution from urban surface runoff is generally not
cons
ider
ed t
o be
a si
gnif
ican
t pr
oble
m;
howe
ver,
it m
ay b
e fo
r ne
arsh
ore,
embayment areas.
The U.S. EPA concentrated on the refinement of problem definitions and
qua
lit
y c
ont
rol
tec
hno
log
ies
eva
lua
tio
n.
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a m
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the
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f t
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n p
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l m
eas
ure
s a
s
wel
l
as
pro
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n d
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l c
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e f
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uat
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o f
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con
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car
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e c
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at
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d
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d
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ra
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re
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is
re
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Remedial measures have also received further study. Among those which
affect only the uality of urban runoff, i.e. scheduled chemical applications,
catchbasin cleaning and street cleaning, only the latter has received detailed
attention. In the NURP program, the effectiveness of street cleaning was
found to be highly site-Specific in reducing urban nonpoint source loads.
When carried out under normal manner and frequency, such practice may not be
effective in the Great Lakes area.
Among those measures which affect both quantity and quality, retention
basins have received most of the attention and have been studied both in
Canada and the United States. Retention and recharge basins operating when
properly designed for quality control, have shown to be capable of significant
reductions in pollutant loads.
 
ISSUES
 
l. Priority Management Areas
Only a small number of nonpoint programs have been targeted to those
areas of the landscape which contribute a disproportionately large
share of the total pollution load. With a continued scarcity of
resources, it will be necessary for governments to identify their
priority management areas and target their resource expenditures
accordingly.
2. Transport and Transformations
Assessment of priorities for implementing point and nonpoint source
management practices must consider the issues ofphosphorus and
sediment tranSport through streams and their subsequent delivery to
the Great Lakes.
3. Phosphorus Bioavailability
Phosphorus from nonpoint sources is not as bioavailable as that from
point sources. However, both must be addressed in establishing
cost-effective remedial strategies and making management decisions.
4. Pesticides
The use of toxic chemicals for pest control purposes have increased
substantially in the Great Lakes basin over the last decade.
Although the governments have either banned and/or severely
restricted the use of persistent organochlorines, their replacements,
and eSpecially herbicides, are being used with greater frequency and
in greater quantities.
Pesticide levels in some tributaries of the Great Lakes, eSpecially
those situated in close proximity to the areas of application, are of
Special concern. Another matter of even greater concern is the
contamination of groundwater resources by the numerous chemicals used
generously for pest and weed control purposes.
5. Wind Erosion
Wind erosion of soils in the Great Lakes basin is seen as a factor
affecting lake loadings of sediment and phosphorus. Fortunately,
some of the remedial measures designedto reduce soil erosion by
water are effective in dealing with erosion caused by wind.
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_ 1] _
 Programs
1.
Improving Great Lakes water quality has not been a specific objective
of m
any
of t
he e
xist
ing
nonp
oint
prog
rams
in C
anad
a an
d th
e Un
ited
States. Agricultural programs are primarily directed towards the
prevention of soil erosion and their main objective is to preserve
t0psoil and maintain or improve agricultural production. Urban
stormwater management has been primarily directed towards flow
quantity control. Although pollution control has not been maximized,
this has not hampered the success of individual projects. However,
the lack of a comprehensive overall management strategy, including a
method for evaluating program success, has made it difficult to
assess their cost-effectiveness in meeting Great Lakes water quality
objectives.
Successful nonpoint source projects have required multi-agency
involvement at the earliest stages of planning through to
implementation and evaluation. The most successful programs have
esta
blis
hed
a fo
rmal
fram
ewor
k fo
r in
volv
emen
t an
d a
clea
rly
defi
ned
lead agency. Programs which have ignored these concepts have not had
wide
Spre
ad s
ucce
ss.
Adop
tion
of t
he
lead
agen
cy c
once
pt h
as i
mpro
ved
overall accountability for program design and achievements and
assisted in bringing together divergent viewpoints in a constructive
manner.
Demonstration projects conducted in Specific geographic areas have
been highly successful in achieving local im lementation and in
quantifying reductions in sediment and phOSp orus losses. Factors
which have lead to project success include:
Pro
vid
ing
a f
ocu
s w
hic
h e
nro
lls
loc
al
sup
por
t t
hro
ugh
a s
ens
e o
f.
re
Sp
on
si
bi
li
ty
,
pr
ov
id
es
cr
ed
ib
il
it
y,
en
ha
nc
es
co
mm
un
ic
at
io
n,
bu
il
ds
local leadership and generally creates vitality.
Pro
vid
ing
a p
oin
t
of
foc
us
for
fed
era
l
and
sta
te/
pro
vin
cia
l
pro
gra
ms
whi
ch
whe
n
int
egr
ate
d
aro
und
spe
cif
ic
obj
ect
ive
s
can
pro
duc
e
res
ult
s
exceeding the sum of individual agency efforts.
Set
tin
g S
pec
ifi
c o
bje
cti
ves
whi
ch
are
und
ers
too
d
and
sup
por
ted
by
the
project personnel and the affected communities.
Pro
vid
ing
equ
ipm
ent
for
exp
eri
men
tal
use
on
the
far
mer
's
own
lan
d a
nd
act
ual
exp
eri
enc
e
wit
h
the
man
age
men
t
pra
cti
ce
on
a s
mal
l
sca
le
tog
eth
er
wit
h p
rov
idi
ng
dir
ect
han
ds-
on,
in-
the
—fi
eld
tec
hni
cal
ass
ist
anc
e t
o a
ssu
re
und
ers
tan
din
g a
nd
acc
ept
anc
e b
y t
he
far
mer
.
Pro
vid
ing
dem
ons
tra
tio
n
sit
es
thr
oug
hou
t t
he
pro
jec
t a
rea
so
tha
t
man
y o
wne
rs
see
the
pra
cti
ce
bei
ng
use
d b
y p
eop
le
the
y k
now
,
on
familiar land.
 The success of some local/regional government agencies in taking the
initiative after PLUARG is admirable, but the area effected has been
sma .
Extensive backgrounddata bases exist in the PLUARG pilot watersheds,
the western Lake Erie watersheds, and a few other locations. Such
watersheds provide an opportune area for the priority implementation
of remedial measures to assess and demonstrate their overall
effectiveness.
United States baseline (long-term) soil conservation programs are
operating with diminishing resources and lack of a clear priority
focus on water quality or benefits to the Great Lakes. Decreased
resources also reduce the support that the baseline programs can give
to Special projects.
In the United States, the policy of shifting reSponsibility from
federal to state levels has, with few exceptions, not resulted in
increased state resources.
Loadings of phosphorus from urban stormwater runoff are relatively
small compared to other sources. Therefore, no remedial programs are
necessary, nor is such a program cost-effective on a basin-wide basis
to control ph05phorus and other pollutants from urban nonpoint source
runoff. Loadings of heavy metals (e.g. lead and zinc) may represent
an important source of pollutants in some harbours, estuaries and
nearshore areas and thus further assessment is needed.
Inclusion of water quality concerns in urban stormwater management
and
ero
sio
n c
ont
rol
at
loc
al,
reg
ion
al
and
pro
vin
cia
l/s
tat
e
eve
ls
for
dev
elO
pin
g a
rea
s a
re
eff
ect
ive
mea
ns
of
red
uci
ng
sed
ime
nt
and
ph05phorus loadings.
Practices
1.
Alt
hou
gh
the
Par
tie
s h
ave
fai
led
to
add
res
s n
onp
oin
t s
our
ce
pro
ble
ms
to
the
ext
ent
and
in
the
man
ner
rec
omm
end
ed
by
PLU
ARG
,
sig
nif
ica
nt
prog
ress
has
been
made
in d
evel
opin
g co
st-e
ffec
tive
prac
tice
s fo
r
red
uci
ng
soi
l e
ros
ion
and
lim
ite
d b
ut
imp
ort
ant
pro
gre
ss
has
als
o
been made in implementation.
Sev
era
l
app
roa
che
s,
par
tic
ula
rly
tho
se
til
lag
e p
rac
tic
es
lea
vin
g c
rop
res
idu
es
on
or
nea
r t
he
soi
l s
urf
ace
,
hav
e b
een
dem
ons
tra
ted
to
be
mor
e c
ost
-ef
fec
tiv
e t
han
rep
ort
ed
by
PLU
ARG
.
In
man
y c
ase
s g
rea
ter
pro
fit
is
ach
iev
ed
usi
ng
the
se m
eas
ure
s a
s c
omp
are
d t
o c
onv
ent
ion
al
tillage practices.
The
lev
el
of
int
ere
st
in
alt
ern
ati
ve
til
lag
e p
rac
tic
es
is
gro
win
g
in
bot
h t
he
Uni
ted
Sta
tes
and
Can
ada
.
Vol
unt
ary
ado
pti
on
of
red
uce
d
tillage practices is increasing in both countries.
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 Fin
al
det
erm
ina
tio
n
of
the
mos
t
cos
t—e
ffe
cti
ve
rem
edi
al
mea
sur
e
opti
ons
will
depe
nd o
n si
te c
hara
cter
isti
cs,
mark
etin
g op
tion
s a
nd
rel
ati
ve
net
eco
nom
ic
ret
urn
s t
o t
he
far
m o
per
ati
on.
Thu
s a
rem
edi
al
meas
ure
prog
ram
will
invo
lve
cons
ider
atio
n of
a va
riet
y of
prac
tice
s
tai
lor
ed
to
the
ind
ivi
dua
l
nee
ds
of
eac
h f
arm
ope
rat
ion
.
The
mos
t c
ost
—ef
fec
tiv
e w
ay
to
deal
wit
h u
rba
n d
rai
nag
e p
rob
lem
s,
in
ter
ms
of
bot
h q
ual
ity
and
qua
nti
ty,
is
thr
oug
h a
dop
tio
n o
f l
and
use,
mast
er d
rain
age
and
stor
mwat
er m
anag
emen
t pl
anni
ng.
At t
he m
aste
r
dra
ina
ge
pla
nni
ng
sta
ge
of
a l
and
dev
elo
pme
nt,
wat
er
qua
lit
y c
onc
ern
s
can
be
add
res
sed
tog
eth
er
wit
h q
uan
tit
y p
rob
lem
s.
If
qua
lit
y c
ont
rol
is
nec
ess
ary
, s
uit
abl
e d
esi
gns
and
pra
cti
ces
can
be
inc
orp
ora
ted
int
o
the
sto
rmw
ate
r m
ana
gem
ent
pla
ns
to
int
egr
ate
bot
h q
uan
tit
y a
nd
qua
lit
y c
ont
rol
thu
s m
ini
miz
ing
cos
ts
and
max
imi
zin
g b
ene
fit
s (
e.g.
mod
ifi
cat
ion
s t
o t
he
des
ign
of
sto
rmw
ate
r d
ete
nti
on/
ret
ent
ion
facilities to accommodate quality control as well.)
Ero
sio
n c
ont
rol
can
be
cos
t-e
ffe
cti
ve
in
pro
vid
ing
wat
er
qua
lit
y
ben
efi
ts,
par
tic
ula
rly
dur
ing
the
land
dis
tur
bin
g s
tag
e o
f
development.
RECOMMENDATIONS
The
Non
poi
nt
Sou
rce
Con
tro
l T
ask
For
ce
rec
omm
end
s t
hat
:
l.
The
Int
ern
ati
ona
l J
oin
t C
omm
iss
ion
ren
ew
its
req
ues
t t
o i
mme
dia
tel
y
ask
the
Gov
ern
men
ts
to
imp
lem
ent
the
PLU
ARG
rec
omm
end
ati
ons
and
to
com
ple
te
the
ir
neg
oti
ati
ons
on
Ann
ex
3.
Fur
the
r,
age
nci
es
and
gov
ern
men
ts
sho
uld
dev
elo
p a
nd
imp
lem
ent
pol
ici
es
and
fun
din
g
mec
han
ism
s i
n s
upp
ort
of
an
acc
ele
rat
ed
non
poi
nt
pro
gra
m e
.g.
Ont
ari
o's
Urb
an
Dra
ina
ge
Pol
icy
and
Gui
del
ine
s a
nd
fun
din
g f
or
the
lO-
yea
r
acc
ele
rat
ed
con
ser
vat
ion
til
lag
e
pro
gra
m
ide
nti
fie
d
in
the
LEW
MS
198
2.
The
Com
mis
sio
n
is
als
o a
ske
d t
o a
ct
ind
epe
nde
ntl
y t
o
pla
n
and
fun
d
a g
rea
ter
eff
ort
to
mak
e
gov
ern
men
tal
age
nci
es
and
the
pub
lic
awa
re
of
the
PLU
ARG
rec
omm
end
ati
ons
and
the
ir
ind
ivi
dua
l
res
pon
sib
ili
ty
in
the
man
age
men
t o
f t
he
Gre
at
Lak
es
eco
sys
tem
.
Tha
t t
he
Gov
ern
men
ts
pro
vid
e s
uff
ici
ent
tim
e a
nd
res
our
ces
to
ens
ure
tha
t p
rog
ram
s h
ave
cle
arl
y d
efi
ned
goa
ls
and
obj
ect
ive
s,
ass
ess
the
nat
ure
and
ext
ent
of
the
pro
ble
m,
pri
ori
tiz
e p
rob
lem
are
as,
pro
vid
e
for
dem
ons
tra
tio
n,
ide
nti
fy
the
mos
t c
ost
-ef
fec
tiv
e r
eme
dia
l
mea
sur
es,
pro
vid
e t
ech
nic
al
ass
ist
anc
e a
nd
ade
qua
te
res
our
ces
and
provide for ongoing monitoring and evaluation.
Tha
t a
rea
s w
ith
in
wat
ers
hed
s w
hic
h h
ave
a h
igh
er
pot
ent
ial
to
del
ive
r
pol
lut
ant
s b
e i
den
tif
ied
and
tha
t
imp
lem
ent
ati
on
of
mea
sur
es
in
the
se
areas receive priority attention.
Tha
t a
n e
ffe
cti
ve
inf
orm
ati
on
and
edu
cat
ion
eff
ort
to
cre
ate
a b
ett
er
awar
enes
s of
reme
dial
meas
ures
and
thei
r be
nefi
ts
and
prov
isio
n of
ade
qua
te
tec
hni
cal
ass
ist
anc
e b
e a
par
t o
f a
ny
imp
lem
ent
ati
on
effo
rt.
This
will
ensu
re t
imel
y ad
opti
on a
nd t
he
long
-ter
m su
cces
s
of the program.
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10.
ll.
 
That implementation of remedial practices be,
at least in part,
focussed
on
a
demonstration
watershed
approach
(e.g.
PLUARG
pilot
watersheds
and
western
Lake
Erie
tributaries)
which
will
provide
a
basis
for
adequate
monitoring
and
evaluation
of
program success.
That overall effectiveness of nonpoint source control programs
in
attaining phOSphorus target loads be evaluated through
simulation
modelling,
surveys of the extent of implementation of agricultural
practices and tributary monitoring.
That developing urban areas be guided by a master drainage plan and
stormwater management plans which make integration of quality as well
as quantity controls possible at the design stage of proposed urban
drainage systems to maximize benefits. Urban erosion and sediment
control programs should be implemented at the time of land
disturbance.
That studies of urban harbor, estuary and other nearshore problem
areas include analysis of urban runoff to determine whether it
contributes significant loadings of problem pollutants.
That monitoring of surface and groundwater for pesticide residues and
their metabolites be expanded in those areas of the basin where
pesticides use is most intense.
That there be greater emphasis on event sampling of tributaries with
follow up interpretation in order to provide the International Joint
Commission and the Parties with an up-to—date assessmentof nonpoint
loadings.
That studies be initiated and/or expanded pertaining to nonpoint
issues and eSpecially those identified in this report.
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I.
I
n
t
r
o
d
u
c
t
i
o
n
T
h
i
s
r
e
p
o
r
t
r
e
v
i
e
w
s
t
h
e
p
r
e
s
e
n
t
s
t
a
t
e
o
f
p
r
o
g
r
a
m
s
and
m
e
a
n
s
of
c
o
n
t
r
o
l
l
i
n
g
n
o
n
p
o
i
n
t
sources
of
p
o
l
l
ut
a
n
t
s
in
the
Great
L
a
k
e
s
B
a
s
i
n
within
the
United
States
and
Canada.
It
has
been
p
r
e
p
a
r
e
d
in
r
e
S
p
o
n
s
e
to
the
T
e
r
m
s
of
R
e
f
e
r
e
n
c
e
(see
Preface)
a
d
o
p
t
e
d
by
the
W
a
t
e
r
Q
u
a
l
i
t
y
Board
based
upon
A
r
t
i
c
l
e
IV,
Sections
(d)
and
(e)
of
the
l978
Great
Lakes
Water
Quality
Agreement
between
the
United
States
and
Canada.
The
report
focusses
on
the
changes
that
have
taken
place
since
completion
of
the
Pollution
From
Land
Use
Activities
Reference
Group
(PLUARG)
report
in
l978.
Although
the
Task
Force
attempted
to
address
the
full
range
of
pollutants
throughout
the
Great
Lakes
Ecosystem,
it
found
that
most
new
information
relates
to
programs
and
practices
affecting
sediment
and
phOSphorus
loading
from
agricultural
sources.
The
Task
Force
concentrated
on
loadings
from
land
runoff
and
only
briefly
examined
airborne
pollutants.
Nonpoint
sources
from
airborne
deposition
provide
widely
varying
proportions
of
contaminants
and
the
air
source
is
particularly
significant
for
some
parameters,
such
as
lead
and
PCBs.
Specific
practices
to
reduce
airborne
deposition
were
not
examined,
but
it
is
likely
that
many
practices
designed
to
control
erosion
from
rainfall
will
reduce
wind
erosion as well.
Reduction
of
nonpoint
sources
must
be
achieved
if
the
phosphorus
target
loads
for
Lake
Erie,
Lake
Ontario
and
Saginaw
Bay
are
to
be
met.
Even
with
total
elimination
of
phosphorus
from
point
sources
the
target
load
reductions
established
will
not
be
met
without
reductions
in
nonpoint
sources.
PLUARG
was
a
major
international
co—operative
effort
undertaken
from
l972
to
l978,
charged
with
conducting
an
intensive
investigation
into
the
pollution
of
the
Great
Lakes
System
from
land
use
activities.
The
resulting
studies
' provided
the
most
exhaustive
review
conducted
up
to that
time,
and
thus
remain
the
most
definitive
data
base
and
reference
source
for
many
aSpects
of
nonpoint
source
pollution
in
the
Great
Lakes.
The
PLUARG
final
report
contained
a
comprehensive
set
of
recommendations
which,
if
implemented,
would
considerably
curtail
nonpoint
sources
of
pollution.
However,
deSpite
the
magnitude
of
the
published
scientific
output
and
the
submission
of
a
management-oriented
report
in
1978,
the
United
States
and
Canadian
Governments
have
not
yet
reSponded
formally
to
the
PLUARG
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.
The
l978
United
States/Canada
Great
Lakes
Water
Quality
Agreement
refers
to
PLUARG
in
Annex
3
where
it
calls
upon
the
Parties,
in
co-Operation
with
the
state
and
provincial
governments,
to
establish
load
allocations
and
compliance
schedules
for
phosphorus
"taking
into
account
the
recommendations
of
the
IJC
arising
from
the
Pollution
from
Land
Use
Reference."
One
of
the
purposes
of
_ 17 -
 
this report is to review these recommendations in Tight of the findings of a
Targe number of demonstration projects and additionaT research which has been
undertaken since PLUARG submitted its report.
PLUARG was the first of three steps sponsored by the IJC focussed on the
extent and character of the nonpoint source probTem and the opportunities for
abatement. The second step was formation of the Phosphorus Management
Strategies Task Force (PMSTF) which was charged with responding to severaT
issues perceived as barriers to adequateTy addressing phosphorus management
and seen by some as a reason to deTay revision of Annex 3. The issues
incTuded:
- confirmation of the existing phosphorus Toads to each Take;
- confirmation of the phosphorus target Toads;
- the question of phosphorus bioavaiTabiTity;
- costs and technoTogies for phosphorus controT.
WhiTe unabTe to present definitive answers in each case, the PMSTF was
abTe to characterize the TeveT of uncertainty surroundingsuch contentious
issues as the phosphorus target Toadings. It proposed a staged approach to
further phosphorus management in the Great Lakes Basin, stressing that Tow
cost measures shoqu be impTemented immediateTy. Adoption of this approach
was seen as minimizing the sociaT cost of poTicy error and providing ampTe
opportunity for the incTusion of new information as it became avaiTabTe.
The present Nonpoint Source ControT Task Force is the third step taken by
the IJC toward the goaT of effective controT of phosphorus and resuTting
eutrophication. It is now obvious that the Parties have the necessary
information and tooTs to address the probTem, incTuding the fact that Tow cost
measures are effective and avaiTabTe. It is the firm conviction of the Task
Force that there is no Tegitimate reason for further deTay in modifying Annex
3 and proceeding to achieve the necessary Toad reductions.
The Task Force observed the success of programs for controT of point
sources and reviewed the simiTarities and differences between point source and
nonpoint source programs.
Point source controT programs have benefitted from:
(i) avaiTabTe institutionaT structures through which remediaT measures
coqu be impTemented;
(ii) estabTished funding arrangements;
(iii) minimaT sociaT inconvenience except indirectTy through taxation;
(iv) avaiTabTe,
easiTy understood and proven technoTogy
to affect change;
and
(v) widespread pubTic awareness of point source poTTutants causing water
quaTity probTems.
_ 18 _
  
 Implementation of nonpoint source programs, on the other hand, faces the
following difficulties:
(i) lack of a clearly defined institutional structure, overlapping
institutional responsibilities and jurisdictional rivalries;
(ii) almost total lack of funding arrangements, especially in the area of
non-structural remedial measures which do not require large capital
outlays;
(iii) reliance upon voluntary adoption of new measures and practices by the
rural farm population, traditionally characterized by individuality
and conservative response;
(iv) technologies which, in many cases, are not well demonstrated either
for ease and cost of implementation or effectiveness in dealing with
identified problems; and
(v) lack of public awareness and difficulty of showing the relationship
between water quality problems and nonpoint sources which are diffuse
and periodic in nature.
(vi) lack of a clearly defined source which can be treated and upon which
an agreed to effluent limitation or standard can be applied.
The physically and institutionally diffuse and complex nature of the
nonpoint source problem shows a need for a systematic approach on a wide
scale. This need for a broad perspective leads very logically to an ecosystem
approach for addressing nonpoint sources. This approach is in many respects
reflected in the PLUARG report "Environmental Management Strategy for t e
Gre
at
Lak
es
Bas
in"
.
In
the
past
, i
n t
he
abs
enc
e o
f a
sys
tem
s a
ppr
oac
h,
the
des
ign
of
pol
lut
ion
con
tro
l p
rog
ram
s h
as
bee
n a
ppr
oac
hed
thr
oug
h o
ver
ly.
sim
pli
fie
d c
ost
acc
oun
tin
g.
PLU
ARG
its
elf
was
ser
iou
sly
ham
per
ed
by
thi
s
trad
itio
n an
d in
its
fina
l r
epor
t pr
ovid
ed c
rude
esti
mate
s of
the
cost
s of
fur
the
r p
hos
pho
rus
red
uct
ion
s w
ith
out
bei
ng
abl
e t
o p
rov
ide
dat
a o
n r
ela
ted
bene
fits
.
Thes
e ea
rly
esti
mate
s,
base
d on
very
limi
ted
empi
rica
l d
ata,
exa
gge
rat
ed
the
cos
ts
of
imp
lem
ent
ati
on
and
did
not
ade
qua
tel
y
ref
lec
t
the
associated non-water quality benefits.
The
imp
ort
anc
e o
f r
eco
gni
zin
g t
he
int
erc
onn
ect
ed
nat
ure
of
act
ion
s i
n t
he
Gre
at
Lak
es
eco
sys
tem
is
ill
ust
rat
ed
by
eve
nts
sin
ce
the
com
ple
tio
n o
f
PLU
ARG
.
Man
y o
f t
he
sub
seq
uen
t i
nit
iat
ive
s t
o r
edu
ce
non
poi
nt
pol
lut
ion
loa
ds
to
the
lak
es
hav
e
bee
n
suc
ces
sfu
l
in
gai
nin
g
vol
unt
ary
ada
pti
on
of
mea
sur
es
ben
efi
tti
ng
wat
er
qua
lit
y,
in
lar
ge
par
t d
ue
to
non
-wa
ter
qua
lit
y b
ene
fit
s
as
so
ci
at
ed
wi
th
th
e
me
as
ur
es
.
It
is
al
so
tr
ue
th
at
th
e
pr
ac
ti
ce
s
th
em
se
lv
es
mus
t b
e c
are
ful
ly
exa
min
ed
to
det
erm
ine
sec
ond
ary
eco
sys
tem
imp
act
s a
nd
the
exi
ste
nce
of
oth
er
rel
ate
d p
rob
lem
s i
n o
rde
r t
o c
omp
reh
end
the
lar
ger
pic
tur
e.
The
Tas
k F
orc
e c
onc
lud
es
tha
t s
uff
ici
ent
inf
orm
ati
on
exi
sts
abo
ut
the
co
st
s,
be
ne
fi
ts
an
d
in
te
rr
el
at
io
ns
hi
ps
of
no
np
oi
nt
so
ur
ce
co
nt
ro
l
me
as
ur
es
to
sup
por
t i
nit
iat
ive
s
tha
t
wil
l
beg
in
to
sol
ve
the
pro
ble
ms
cau
sed
by
non
p01
nt
so
ur
ce
s.
Th
e
so
lu
ti
on
s
on
ly
aw
ai
t
th
e
at
te
nt
io
n
an
d
ac
ti
on
of
th
e
Pa
rt
ie
s
an
d
their jurisdictions.
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 2.
P
o
s
t
-
P
l
u
a
r
g
O
v
e
r
v
i
e
w
of
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
N
o
n
p
o
i
n
t
R
e
m
e
d
i
a
l
P
r
o
g
r
a
m
This
chapter
addresses
the
present
status
of
nonpoint
source
programs
with
emphasis
on
changes
that
have
taken
place
since
completion
of
the
PLUARG
studies.
To
accomplish
this,
independent
consultants
were
retained
to
assemble
information
and
provide
reports
to
the
Task
Force
for
their
information.
Programs
in
the
United
States
and
Canadian
portions
of
the
Great
Lakes
Basin
must
address
similar
agronomic
and climatic
conditions.
However,
the
programs
exist
within
range
of
substantially
different
institutional
frameworks.
In
the
United
States,
the
Federal
Government
plays
a
relatively
strong
and
direct
role,
particularly
in agricultural
programs
where
locally
based
Federal
employees
provide
much
technical
assistance
to farmers
while
maintaining
various
formal
and
informal
working
relationships
with
State
and
local officials.
In Canada, the province provides the lead for technical
assistance
although
there
are
a number
of
successful
co-operative
efforts
involving
both
federal
and
provincial
agencies.
The Task Force found that a variety of programs have evolved since
PLUARG.
It also appears that the need for nonpoint
source control
programs
has increased during the period due to intensifying use of rural land.
Cash
grain and monoculture farming operations continue to replace the more
comprehensive operations that were the norm prior to the 1940's.
This has
been accompanied by an increasing reliance by farmers on complex technology
including elaborate equipment and greatly increased use of agricultural
chemicals; e.g. herbicides.
In examining nonpoint source control programs, the Task Force found it
useful to distinguish between longstanding baseline programs and special
projects.
Data on program characteristics were collected by the Task Force
consultants through use of personal/telephone interviews and the literature.
Both countries have Extension personnel who provide information and
educational information to individual landowners. The United States has a
longstanding effort by the Federal Government in the area of soil and water
conservation.
This is supported by Special purpose conservation districts in
each county as a unit of State Government. The United States also has had a
cost-sharing program for conservation practices which is funded by the Federal
Government but delivered and managed at the county level.
In Canada, soil conservation programs which declined from a peak during
the 1950's are now enjoying a resurgence in support due to both a demonstrated
impact on agricultural production and water quality. This has resulted in the
develOpment of new cost-sharing programs by agricultural agencies to encourage
widespread implementation of soil conservation programs. Soil and water
conservation efforts in Canada have also been focussed through the 36
-2]-
  
Conservation Authorities covering the southern half of the province. These
agencies are organized on a watershed basis which enables them to link soil
and water problems within a logical and consistent framework. Programs
implemented within these authorities are highly responsive to local priorities.
With respect to urban areas, in Canada, the province and local/regional
level governments play a major role in land use planning and urban development
while in the United States nearly all regulatory authority OVer land use is
given to local governments. There is a complex network of institutions and
programs which affect nonpoint source pollution, particularly in the case of
agriculture. Table 2.1 provides a simplified picture of some of the main
points of interest.
2.1 U.S. PROGRAMS
2.1.1 Post-PLUARG Program Activity
 
A major difference between the United States and Canada is in the existing
Federal structure for the delivery of technical and financial assistance to
the agricultural segment of society. Many of the respondents to the survey
made in the preparation of this report noted that the existence of a "base"
program in the United States was a definite advantage. The final reports for
many of the demonstration projects, both in and out of the Basin, noted that
the long history of c00peration by the Federal agricultural agencies working
at the county level with state and local groups assisted greatly in
implementing the projects.
Base Programs
The Federal programs most often mentioned were the cost-sharing programs
of the Agricultural Stabilization and Conservation Service (ASCS), technical
assistance from the Soil Conservation Service (SCS), and the information and
educational activities of the Co—operative Extension Service (CES). The loan
program of the Farmers Home Administration (FmHA) was less frequently
mentioned. The physical presence of employees of these agencies at the local
level and their credibility as knowledgeable of local problems and solutions
is a positive aspect.
The assistance provided by Federal agricultural agencies to the "base"
level programs in each state has been a slow but steady decline. This is the
result of inflation and actual declines in budgets. For example, the
conservation operations staff years for SCS in Ohio declined from 204 in 1978
to 181 in 1982. Cost-share funds available from ASCS in the Basin were about
$10 million in 1980 and $11 million in 1981. However, this is somewhat
misleading since it includes funds allotted to special projects. The
cost—share funds available in Ohio from ASCS from 1980 were $4.486 million and
dropped to $3.928 million in 1983. These figures include special project
funds. Counties without special projects had a reduction. The overall
reduction in Ohio since 1960 has been close to $2 million per year.
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 TABLE 2.1
GOVERNMENTAL FUNCTIONS
FUNCTION FEDERAL STATES* PROVINCE LOCAL**
AGRICULTURE U.S. CA. U.S. CA. U.S. & CA.
Research High High Low - -
Technical Assistance
     
Crops High High Medium Low ***
Pests High High Medium Low ***
Fertilization High High Medium High ***
Soil Conservation High Low Low to Med. Low ***
Education and
Information High Med. Low Medium ***
Grant/Loan Funds High Low Low Medium ***
URBAN
Res
ear
ch
Med
.
Low
Low
Low
-
Tec
hni
cal
Ass
ist
anc
e
Low
-
Med
ium
Med
ium
Low
Education and
Inf
orm
ati
on
Low
-
Med
ium
Med
ium
Low
Gra
nt
Fun
ds
Low
Med
.
Low
Low
-
   
Key
:
Hig
h,
Med
ium
or
Low
ref
ers
to
a h
igh
ly
sub
jec
tiv
e
ass
ess
men
t o
f
the
extent of activity.
A
da
sh
in
di
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 Both ASCS and 508 are making major program adjustments to focus existing
resources to solve identified natural resource problems.
The SCS is targeting
a percentage of their budget to high erosion areas and a portion of this money
can be used for water quality problem areas. However, none of the high
erosion areas initially identified by SCS were in the Great Lakes Basin.
Targeting of resources speeds changes in priorities and can move needed
resources to key problem areas, but it must be recognized that resources are
being removed from existing programs. The cost—share program of ASCS has
remained at about the same level from a dollar standpoint. There was a
decline of 19 percent in the "regular" cost-share dollars in Ohio during the
last five years. Targeting within USDA programs to date appears to be
shifting resources to erosion problems but not necessarily to water quality
problems. In addition to geographic shifts a significant shift has taken
place in the practices supported.
A Federal shift in priorities away from
production related practices toward resource protection has resulted in a
shift from tile drainage support in 1978 to conservation tillage support in
l982.
For example, sod waterways, permanent vegetative cover and conservation
tillage received over half of the 1982 cost-share funds fromASCS in Ohio.
Program adjustments by Federal agencies are slow to take place, in part
because major policy changes often occur through incorporation in the
budgeting process and the Federal budgeting process operates over a two-three
year period.
This slowness to adjust has positive and negative effects.
Federal policy for the past four-six years has been towards reduced funding,
deregulation,
and decentralization.
This effort has been strongly advocated
in the past several years.
The overall result to date has been a decline in
actual support for the Federal agricultural agencies but with a stronger focus
in problem solving.
In spite of the slow rate of change, significant shifts
have taken place within agricultural programs, particularly those of the Soil
Conservation
Service
and
the Agricultural
Stabilization
and Conservation
Service.
The
Extension
Service
has made
few
shifts
in
their
priorities.
This
may
be partly because federal
funds support only a share of the employees]
time at
the
local
level,
giving
the Federal
Extension
managers
only
limited control
over
policy
and
field
staff.
Federal
policy
shifts
can
have
an
effect,
but
not
as
directly
as
with
the
other Federal
agricultural
agencies.
Also,
since
Federal
funding
is
declining,
the
local
share
represents
an
increasing
percentage
of program
support.
The
economic
situation
of agriculture
in
recent
years
has
made
it
difficult
for
the
Extension
Service
to
shift
from
production
type
programs
toward
conservation
when
increasing
percentages
of
program
support
comes
from
state
and
local
sources.
A
series
of
demonstration
and
special
type
projects
have
taken
place
in
the
Basin.
These
projects
were
generally
small
areas
with
emphasis
on
agricultural
pollution
control.
The
gradual
shift
from
structural
to
management
practices
has
increased
the
need
for
timely
input
of
management
advice.
The
increased
interest
in
reduced
tillage
requires
close
co-operation
and counsel
with
new users
because
of weed
and
insect
problems.
This
has
been
emphasized
by
the
results
of
the
USDA
demonstration
projects,
all
of
which
have
cited
the
need
for
strong
information
and
education
programs.
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 An important non-implementation base level program in the United States is
that of the U.S. Geological Survey which maintains guaging stations on
tributaries throughout the Great Lakes Basin. These provide long-term flow
records and limited data on water quality.
In addition to the USDA pregrams and funds for implementation through
grants, loans, technical assistance and information, the EPA water quality
management program has supported planning, monitoring and evaluation. The
program was most active in the late 1970‘s. It helped to provide a technical
base of water quality information, helped to increase public and political
awareness of nonpoint source issues and has been given credit for influencing
the enactment of nonpoint abatement programs in Wisconsin, Minnesota, and
Ohio. Section 208 has not been funded during the present fiscal year, but
water quality management activities are being supported at a reduced level
through federal grants to the states under Sections 205 and 106.
Demonstration and Special Projects
 
A series of demonstration and special programs have taken place in the
Great Lakes Basin over the past several years. Some have been specific to the
Basin and focussed on water quality impacts, usually at the applied research
level. Programs limited to the basin include the Great Lakes Demonstration
Grant projects funded under Sections lO8(a) and l04 of the Clean Water Act.
Such projects include Black Creek, Indiana; Washington County in Southeastern
Wisconsin; the Red Clay project in northern Wisconsin and Minnesota; Tuscola
County on Saginaw Bay in Michigan, and multi-county projects in northwestern
Ohio. Specific Great Lakes programs also include the Lake Erie Wastewater
Management Study underSections lO8(d) and (e) of the Clean Water Act, and to
some extent the PLUARG pilot watershed studies. The projects have included
the gathering of a great deal of water quality data and have supported an
evolution of thought and experience leading to the selection of cost-effective
low cost measures and methods of implementation within the Great Lakes Basin.
0f the programs that have evolved from this experience, two are most
noteworthy: l) The Lake Erie initiative that began with careful
quantification of the water quality impactsof many different practices in
Black Creek, and quantification of costs and benefits of conservation tillage
by the Lake Erie Wastewater Management Study. These efforts led to the
present three years tri-state accelerated conservation tillage projects
underway on 31 counties; 2) the Wisconsin Fund program for support of nonpoint
source control projects which evolved in large measure from the PLUARG pilot
watershed study on the Menominee River and the Washington County Demonstration
Project. Their program also includes an urban element to deal with
construction erosion, septic field failures, and urban runoff. The State is
also moving on a planned schedule of implementation of priority watersheds
utilizing state funding.
In addition to the programs specific to the Great Lakes, national scale
programs have supported important projects within the Basin:
The Special
Accelerated Conservation Program (ACP) provided funding for a project on
Saginaw Bay while the Model Implementation Program (MIP) funded two projects
just outside of the basin which have provided particularly useful results.
The special ACP Saginaw Bay project and a MIP project near Indianapolis
-26..
 addressed alternative tillage while a MIP project in upper New York provided
useful information on low cost measures for managing dairy cattle wastes. The
EPA Water Quality Management (WQM) program (Section 208) supported a variety
of nonpoint source monitoring and evaluation projects, two of the most
intensive of which were a Saginaw Bay project in support of the special ACP
project and the Southeastern Wisconsin Water Quality Management Plan. The
latter project provided good integration of point and nonpoint source concerns.
The Section 208 Water Quality Management planning process which was
completed in the late 1970's helped to increase public and political awareness
of nonpoint source issues. It has been given some credit for influencing the
enactment of nonpoint abatement programs in Wisconsin, Minnesota, and Ohio.
Many state officials interviewed were not sure of the effect of the demise
of planning funds through Section 208, but were anticipating maintaining a low
level of effort to keep their water quality management plans current. Most
states are using Section 205 and some Section l08 funds for this purpose.
The amount of new resources expended on these projects, while many
millions of dollars, has been relatively small and much has been accomplished
by stretching and combining existing resources.
Two experimental Rural Clean Water Program projects have been funded in
the Basin. These added significant levels of financial assistance. These
projects are two of 2l in the United States. They are located in Michigan and
Wisconsin. Both are in their third year of operation of a projected 10-year
program. Monitoring and evaluation is a work element of each project.
The various demonstration projects have not only documented the water
quality impacts of various practices, but have provided valuable lessons in
obtaining implementation. The projects have shown that local units of
government, when provided clear objectives, funds and expertise can very
effectively achieve implementation because of several strengths. A local
focus provides credibility, a central point for communication and
co-ordination, a sense of local pride, and stimulates local resources and
ener
gies
.
In s
hort
, fe
dera
l a
nd s
tate
prog
rams
beco
me m
ore
effe
ctiv
e th
an t
he
sum of their parts because of integration and stimulation local effort.
Anot
her
vita
l c
ompo
nent
of t
he d
emon
stra
tion
prog
rams
was
the
prov
isio
n of
on
site technical assistance to the farmer on his own land.
The
curr
ent
inte
rest
in r
educ
ed t
illa
ge i
n th
e Ba
sin
and
thro
ugho
ut t
he
United States has resulted in the establishment of a Conservation Tillage
Information Center at Ft. Wayne, Indiana. The Center has as its mission the
coll
ecti
on a
nd d
isse
mina
tion
of i
nfor
mati
on o
n al
tern
ativ
e ti
llag
e me
thod
s,
farm
er e
xper
ienc
es a
nd a
crea
ge u
nder
vari
ous
type
s of
till
age.
The
Cent
er i
s
a s
ubs
idi
ary
org
ani
zat
ion
of
the
Nat
ion
al
Ass
oci
ati
on
of
Con
ser
vat
ion
Dis
tri
cts
and
is
sup
por
ted
by
ind
ust
ry
and
gov
ern
men
tal
age
nci
es.
Urb
an
run
off
pro
ble
ms
in
the
Uni
ted
Sta
tes
are
bei
ng
add
res
sed
at
the
fed
era
l
lev
el
by
the
Nat
ion
al
Urb
an
Run
off
Pro
gra
m (
NUR
P).
It
was
fun
ded
as
a
spe
cia
l c
ate
gor
y o
f t
he
Sec
tio
n 2
08
Wat
er
Qua
lit
y M
ana
gem
ent
Pro
gra
m a
nd
IS
nea
rin
g c
omp
let
ion
.
Sev
era
l
pro
jec
ts
are
loc
ate
d w
ith
in
the
Bas
in,
one
of
whi
ch
is
a p
art
of
an
unu
sua
lly
com
pre
hen
siv
e p
rog
ram
of
mon
ito
rin
g,
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ex
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r,
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e
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e
pr
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en
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y
no
fed
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lly
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ded
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qua
lit
y
pro
gra
ms
in
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Uni
ted
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to
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e
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n
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e
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s
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g
pho
sph
oru
s
has
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n
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fie
d
at
tes
t
plo
t
and
fie
ld
sca
le.
How
eve
r,
it
has
not
bee
n
pos
sib
le
to
mea
sur
e
the
red
uct
ion
s
in
loa
din
gs
at
tri
but
ary
mou
ths
res
ult
ing
fro
m
imp
lem
ent
ati
on
of
non
poi
nt
sou
rce
con
tro
l
pra
cti
ces
.
Thi
s
is
not
sur
pri
sin
g s
inc
e r
ela
tiv
ely
lit
tle
cha
nge
in
pra
cti
ces
has
occ
urr
ed
wit
hin
any
one
wat
ers
hed
.
How
eve
r,
it
is
que
sti
ona
ble
whe
the
r
it
wil
l
eve
r
be
pos
sib
le
to
qua
nti
fy
a d
ire
ct
cau
se-
eff
ect
rel
ati
ons
hip
bet
wee
n t
rib
uta
ry
loa
ds
and
the
ado
pti
on
of
con
tro
l
pra
cti
ces
bec
aus
e o
f t
he
man
y l
arg
e
var
iab
les
tha
t i
mpa
ct
tri
but
ary
loa
ds.
Som
e o
f t
he
var
iab
les
are
:
cha
nge
s i
n
other phosphorus sources; the amount, intensity, duration and distribution of
prec
ipit
atio
n;
anti
cede
nt c
ondi
tion
s;
degr
ee o
f pl
ant
cove
r;
temp
erat
ure;
con
dit
ion
of
str
eam
bio
ta;
str
eam
flo
w c
ond
iti
ons
, e
tc.
It
sho
uld
be
pos
sib
le
to d
ocum
ent
chan
ge o
ver
a lo
ng t
ime
peri
od,
but
for
most
purp
oses
redu
ctio
ns
are
best
esti
mate
d ba
sed
upon
plot
and
fiel
d sc
ale
data
proj
ecte
d to
a
watershed scale with some adjustment for stream processing. Consensus
rec
omm
end
ati
ons
fro
m t
he
Uni
ted
Sta
tes
pro
jec
ts
sug
ges
t a
com
bin
ati
on
of
chemical, physical, and biological monitoring be done along with simulation
modelling to determine project impacts.
Most of the agricultural demonstration projects addressed phosphorus
removal as a function of sediment control. The mechanism of phOSphorus
tranSport adsorbed to sediment, primarily the clay fraction, has been clearly
demo
nstr
ated
.
PhOS
phor
us t
rans
port
ed i
n th
is f
ashi
on
is n
ot a
ll b
iolo
gica
lly
available. Estimates of availability vary from25-40% and availability varies
from one portion of the Basin to the other. It is thought to be a function of
the soil types relating to their parent material and clay content.
A significant portion of the phosphorus is also tranSported in the
dissolved form but differs greatly among soils. The typical conservaton
practices that have been used in the demonstration projects have little impact
on the removal of this fraction. The control measures that have proven to be
-28-
 the most effective in reducing dissolved phosphorus are those management
practices that incorporate phOSphorus into the soil and reduce the amount of
phOSphorus applied to the land to the level needed for optimum crop yield.
There
is
sufficient
data
available
to make
some
definite
statements
about
the effectiveness of nonpoint source controls of phosphorus and to provide
confidence in using them.
It will be necessary to utilize the existing data
on practice effectiveness and make projections on basin effectiveness in the
short run.
The Lake Erie Nastewater Management Study did utilize projections
of the effect of reduced tillage on adapted soils in the Basin and concluded
that significant phosphorus reductions to Lake Erie would result. This
practice would appear to be very cost-effective in the Erie Basin. A
three-year demonstration is now underway as a result of their findings. It is
focussed in the western basin which indicated the greatest potential for
reduction.
For urban runoff, an intensive program of monitoring of the target
parameters has just been completed by the National Urban Runoff Program
(NURP). Preliminary results indicated that the quantity of most of the target
parameters were within the range estimated by PLUARG in l978. The levels for
total phosphorus were not as great as estimated, but it was also found that
the effectiveness of many of the control practices were not as high as
originally estimated.
Two control mechanisms were studied in the NURP program. The first
involved detention basins, which were estimated to be 33% effective in
removing event loads of total phosphorus. The second was street cleaning.
Although the overall results have not been fully evaluated, the effectiveness
of this mechanism is not expected to be very high.
There are good reasons to consider the use of provisions for additional
design criteria for the removal of phosphorus and other parameters when
constructing urban storm water disposal systems. This is particularly true
when these parameters are causing instream or nearshore impaired water. The
impact of these parameters, particularly of phosphorus, is not as great as
originally thought.
There appears to be little basis for costly remedial measures to control
pollutants from urban runoff. However, low cost preventative measures such as
good urban planning and protection of natural resources such as wetlands, and
flood plains will yield water quality benefits together with flood control,
recreational and aesthetic benefits. Intensive measures may be justified in
local areas having specific water quality problems with eutrophication or
contamination from heavy metals or other toxic substances.
2.l.3 Highlights of Successful Programs
The nonpoint source agricultural demonstrations in the Great Lakes Basin
have been individually successful, but have not measurably reduced phosphorus
transport to the lakes. The fact that they cover only limited areas of the
total basin precluded large scale reductions, at least as of the present date.
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lost
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The success of this project approach in the United States rests on one
major theme: building a consensus around a shared set of objectives. The
objectives of each participant may not be entirely the same, but they must be
compatible. The most successful projects have resulted from the efforts of
concerned individuals who found the resources to solve problems. They have
not come about as the result of any one statute or appropriation.
A successful program has evolved in the western basin of Lake Erie.
Present activities include very active projects in 31 counties of the
tri-state area which have become known locally as Accelerated Conservation
Tillage (ACT) projects. They are funded by Demonstration grants by U.S. EPA
provided to county Soil and Water Conservation Districts for equipment and
technical assistance. However, the funding is only a small part of the
-30-
story. There is major support from the USDA base1ine programs and from the
State of Ohio. There are 31 SNCD boards of directors and innumerab1e farmers
invoTved. A1so, the projects are based upon 10 years of experience beginning
with quantifying and updating water qua1ity and bio1ogica1 impacts of numerous
BMPs in the EPA B1ack Creek project; information obtained from PLUARG;
extensive demonstration of the cost-effectiveness off conservation ti11age in
Honey Creek as part of the U.S. COE Lake Erie Nastewater Management Study;
demonstration of ridge ti11age in Definance County Ohio; demonstration of
county—wide acceptance of conservation ti11age based upon equipment and
technica1 assistance without cost-sharing; and fina11y, the present
mut1i-county projects.
During 1982, 11,379 acres in 902 samp1e fie1ds were managed using
conservation ti11 or no-ti11 as part of the program in 18 counties. A 1arge
increase is expected during 1983 as those counties gain momentum and the 32
additiona1 counties comp1ete a fu11 year.
2.1.4 Major Reasons for Success and Fai1ure
 
For the base1ine programs, 1ack of success is in a sense indicated in each
respect in which the project approaches have succeeded, i.e. the projects have
accomp1ished things not done by the base programs. However, it shou1d be
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bui1t upon them. The primary factors that appear to detract from the base
programs are: 1ack of priorities and focus resu1ting in wide1y diffused
efforts; 1ack of a comprehensive reporting system to record accomp1ishments,
particu1ar1y water qua1ity; resistance to change; and the fact that personne1
in the agencies are charged with responsibi1ity for doing too many things at
once which does not a11ow time enough for additiona1 priorities.
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 The lack of clear definition of the problem also created difficulty in
determining the critical areas or sources of the problem. This led to lack of
prioritization of the pollution sources. Most of the projects realized this
during the course of the implementation. They found it difficult to make
these adjustments during the project period because the information and
education efforts were already set and participants were co-operating based on
the original emphasis of the program.
The pressure by the funding agencies to have immediate accomplishments
often affected the ability to focus on problems. Funding agencies often
lacked consistent policies and guidelines for the effort. Many began work on
the perceived problem only to discover later that it was not as significant or
that other problems were also present. This meant that many practices were
planned or installed that were not effective or not in the proper location to
be most cost-effective for solving the identified problems. The result was an
acceleration of the traditional program in the area rather than one focussed
on water quality problems specifically. Most projects reduced the members of
practices utilized during the project life. Good work was accomplished but it
was not focussed in the way that the project sponsors had envisioned.
A good information and educational effort was an important part of each
project. All projects enjoyed a high level of success in creating interest in
the program by the potential participants. Not all utilized the Extension
Service, often because of a reluctance or inability to accept additional
workload. All projects indicated that this work would best be done by the
Extension Service with technical assistance provided by Districts and the SCS.
They were satisfied that an effective job was done. Several said that
interest was still increasing at the time they were required to terminate
their efforts. This was due to the limits of the funding period that was
required by law for demonstrations.
The Rural Clean Water Program has
established a five-year program for writing contracts and a 10-year
implementation to avoid this situation.
The overall conclusions from the survey of the projects and from their
final reports has been a high degree of satisfaction with their ability to
implement a special type project. An initial period to establish what is to
be done, who is to do it, and the location and numbers of sources to be
treated was found to be a major need. All staff expressed a concern that most
of their efforts were at the expense of their existing program.
Many projects
were able to hire additional peOple, but still relied heavily on the staff of
the baseline programs.
While phosphorus reduction was a general goal of all of the projects, none
of the USDA projects had as a focus the reduction of loads to the Great Lakes
with the exception of the Rural Clean Water Program projects. The EPA
projects and the Corps of Engineers' Lake Erie Nastewater ManagementStudy and
Wisconsin projects clearly focussed upon Great Lakes phosphorus control.
Although sediment reduction was used as a criteria of success in the USDA
projects, very few did a good job of identifying the quantity of sediment
reduced. This was primarily because the funding agencies did not require it.
There is now a change in Federal policy that puts a much higher emphasis on
evaluation and the Rural Clean Water Program projects now require yearly
evaluations and progress reporting.
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 The key to good evaluation rests with a clear definition of the target
pollutant and the sources.
This permits a quantifiable goal to be
established.
The evaluation of most of the projects reviewed is based on
‘ qualitative criteria.
The projects all considered themselves to have
been
successful in this sense. All agreed that they would go about things
differently if they were to have the opportunity to to another project.
They
were satisfied that the project approach was sound but also cautioned that the
project area not be too large to allow good consensus on what needed to be
done and the work concentrated so that progress could be observed in a
relatively short time frame.
At the outset of this Section, it is stated that most of the basic
delivery programs upon which nonpoint source pollution control rests, are
continuing to lose financial support. This is in the face of public opinion
polls which consistently demonstrate deep support for water quality and soil
conservation. There are many factors which contribute to this situation, only
a few of which are mentioned here. The decline in funding for soil
conservation and nonpoint sources is part of an overall decline in state and
federal program support. Since many of the agricultural nonpoint programs
have historically been heavily federally funded, loss in federal spending hits
these programs hard.
In the past, environmental problem emphasis has largely been directed at
point sources which were more concentrated and under individual
responsibility. Program administrators have held to the belief that nonpoint
sources were not controllable, or only so at large public expense and that
there was not adequate legislative and regulatory basis for control. The
special demonstration projects have shownmany of these beliefs to be in
error. It is apparent that agricultural nonpoint sources are controllable, at
much less expense than anticipated. Many controls can be put in place through
voluntary acceptance by farm operators. The major need is to bring these
points before program administrators and legislators to secure continued state
and federal support of demonstration projects and increased support for basic
delivery programs at the state and local level.
2.2 CANADIAN PROGRAMS
2.2.l Post-PLUARG Program Activity
 
Programs within Canada's jurisdiction can be grouped for evaluation
purposes as follows: a) ongoing field services to farmers; b) short duration
watershed, soil and technology water management studies, demonstrations or
data base development; c) policies, legislation or guidelines; and d) special
interest group activities.
In case of "field services programs", most of the effort in the programs
reviewed is directed at the soils and crops area. The major purpose of these
programs is to sustain crop productivity by controlling soil erosion. The
level of activities, however, remains fairly constant without significant
additions of technical support staff or funds. Similarly, programs of
fertilizers, pesticides and livestock residuals management are not generally
targeted to areas of high priority in terms of water quality impact.
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 The main focus of nonpoint pollution abatement activities in the Province
of Ontario has been the tributary watershed studies. Some of these efforts
are in fact a continuation of pre-PLUARG initiatives and are mainly structured
to improve instream water quality and in the case of metropolitan Toronto to
improve nearshore water quality. The resultant improvement to the Great Lakes
water quality, if any, is essentially a by-product of such endeavours.
No significant new legislation to address the nonpoint issue has been
introduced. Policies and technical guidelines for dealing with urban
stormwater management and for controlling erosion and sedimentation are
currently being formulated by the provincial government.
Special interest groups such as the Soil Conservation Society of America
(Ontario Chapter), Soil and Crop Improvement Association, Canadian Federation
of Agriculture, etc. continue the important process of increasing urban and
rural landowners' understanding of nonpoint pollution. Most significantly,
the farmers are now playing a major role in pressing the government to develop
appropriate programs and policies.
The most important nonpoint pollution abatement efforts are confined to
local and provincial levels of government. The federal government essentially
plays veryminor role by providing some research dollars.
As in the United States portion of the basin, program activity has
focussed mainly on agricultural nonpoint sources of pollution and, in
particular, those related to crop production. In comparison, there are few
program activities that relate to nonpoint source pollution from urban areas.
There are two provincial programs of significance, the Ontario Ministry of
Natural Resources' (OMNR) Stream Rehabilitation Program and Ontario Ministry
of the Environment's (MOE) Provincial Water Quality Monitoring Network. The
remaining programs are specific to regions or localities within the province.
0f the above three, only the OMNR and MOE programs operate on a priority area‘
basis.
All of the Canadian rural and nonpoint programs that were evaluated are
summarized in Table 2.3 and a detailed description of these programs is given
in Appendix 1.
2.2.2 Effectiveness in Terms of Reducing Levels of Target Parameters
There is no evidence to suggest that the Canadian nonpoint remedial
programs, in total, have beenparticularly effective in reducing loadings of
the target parameters to the Great Lakes Basin. Monitoring of program results
is rarely carried out. No information is collected to document the level of
adoption. Consequently, it is virtually impossible to quantify the
effectiveness of programs in reducing loadings. However, given the type and
level of effort that has been expended so far, it is quite apparent that there
has been virtually no reduction of nonpoint source pollutants to the Great
Lakes since the submission of PLUARG recommendations.
Most attention has been directed towards sediment and phosphorus loads.
Although other target parameters have been recognized as being problems by
most programs, few significant attempts have been made to deal with them
effectively.
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 0n1y certain of the Ontario Ministry of Agriculture & Food (OMAF), MOE,
OMNR and conservation authority programs have actua11y implemented remedia1
, measures. However, the majority of these are Operated on a first-come,
first-serve basis with on1y three or four concentrating on priority prob1em
areas.
The genera1 1eve1 of participation of private 1andowners in conservation
programs has been quite 10w. Tab1e 2.4 summarizes the avai1ab1e data for
farmer participation in subsidy and demonstration programs.
TABLE 2.4
LANDONNERS PARTICIPATION IN SUBSIDY AND
DEMONSTRATION PROGRAMS
APPROXIMATE N0.
PROGRAMS 0F PARTICIPATING
LANDONNERS IN 1982
Soi1 Conservation and Environmenta1
 
Protection Assistance Program (OMAF) "erosion" 140
"manure storage" 630
Conservation Services (Conservation
Authorities) 815
Stream Rehabi1itation Program
(SPO
F)
20
TRIC
115
1,720
Sev
era
1
pro
gra
ms
suc
h a
s t
he
man
ure
sto
rag
e p
art
of
the
Soi
1 C
ons
erv
ati
on
and
Envi
ronm
enta
1 P
rote
ctio
n As
sist
ance
Prog
ram
(SCE
PAP)
and
the
stre
amba
nk
sta
bi1
iza
tio
n a
nd
tre
e p
1an
tin
g p
art
s o
f C
ons
erv
ati
on
Ser
vic
es
pro
gra
m m
ay
have 1imited impact on the nonpoint source 1oads. The number of 1andowners
par
tic
ipa
tin
g i
n g
ove
rnm
ent
spo
nso
red
pro
gra
ms
re1
ate
d t
o n
onp
oin
t s
our
ce
cont
ro1
is p
roba
b1y
in t
he n
eigh
bour
hood
of 1
,000
.
It i
s kn
own
that
many
far
mer
s a
re
ad0
pti
ng
soi1
con
ser
vat
ion
pra
cti
ces
on
the
ir
own,
but
sin
ce
no
dat
a a
re
co1
1ec
ted
in
Ont
ari
o o
n t
he
use
of
suc
h m
eas
ure
s,
it
is
imp
oss
ib1
e t
o
assess the 1eve1 of adoption.
:
Re1a
tive
to t
he p
oten
tia1
for
futu
re a
ssis
tanc
e of
farm
ers
in a
pp1y
in
str
uct
ura
T s
o1u
tio
ns
to
ero
sio
n c
ont
ro1
, t
he
OMA
F a
11o
cat
ion
for
198
3 o
f 2
1
mi1
1io
n w
ou1
d a
ssi
st
135
far
mer
s i
f e
ach
app
1ie
d f
or
the
fu11
sub
sid
y.
In
1982
, 1
40 r
ecei
ved
eros
ion
cont
r01
subs
idie
s.
By 1
984,
the
numb
er c
ou1d
increase to 270, a very sma11 portion of the farming community.
- 41 _
 With the elimination of available funding under the new SCEPAP,
opportunities for education and demonstration have beenseverely cut back.
2.2.3 Highlights of Successful Programs
 
The most successful programs have taken a systematic approach by first
defining goals and objectives, then determining the type and extent of the
problem, prioritizing problem areas, identifying the most cost-effective
remedial measures and, finally, implementing the recommended practices in high
priority areas. A public information program is usually a component of
well-accepted programs and monitoring of results is an important tool in
assessing the effectiveness of remedial measures.
To date, the Thames River Implementation Committee (TRIC) program has been
one of the most successful in Ontario. It addressed the issue of diffuse
source pollution and encouraged better land use practices through public
education and demonstration projects. As a result of the program, more
farmers have begun using soil conservation practices. Most importantly, this
short-term program has been converted to an ongoing program of diffuse source
control by the Upper Thames River Conservation Authority. As well, this
Authority has tripled landowner participation in its Conservation Services
Program in the last three years. Emphasis is on field erosion control and the
program is actively advertised and promoted in the priority management areas
identified as part of the overall study.
Although TRIC is the only agricultural watershed study that has evolved
into an active implementation program, several other basin studies have the
potential to follow its example. SAREMP is near completion and LSEMP and
SNRBDS are in the early stages of identifying problems and problem sites. The
five-year GRIC study has produced some excellent backgroundresearch and
comp
uter
mode
ls.
Prio
rity
mana
geme
nt a
reas
are
now
bein
g de
fine
d an
d re
medi
al
measures are being evaluated in subwatersheds.
The Maitland Valley Conservation Area identified target areas and, in
co-operation with landowners, OMNR and MOE, completed remedial measures in two
subwatersheds. Monitoring of sediment loads and fish populations is being
done to assess the effectiveness of the project.
The Essex Region Conservation Authority is implementing a plan to
demonstrate conservation tillage practices and methods of controlling field
eros
ion.
This
may
evol
ve i
nto
an a
ctiv
e Co
nser
vati
on S
ervi
ces
Prog
ram
simi
lar
to that of the Upper Thames River Conservation Authority.
With the Stratford/Avon Environmental Management Project and the Rideau
River Stormwater Management Study close to completion, the TAwMS is the only
on-going active study directed towards urban sources of nonpoint pollution.
It is also using the step-by-step sequence of watershed planning, but is
dealing with severe problems as they are discovered. This is a
recently-initiated program that will focus on monitoring of results and plans
to include public education as a main component of the project.
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pro
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pro
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.
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a
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s
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to
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liz
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lur
e o
f m
ost
pro
gra
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r p
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nti
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ssi
on
of
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nni
ng
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ent
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.
Sev
era
l
pro
gra
ms
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edi
al
mea
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hou
t
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ng
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ori
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are
as
or
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t
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an
t
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Man
y p
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s s
eem
to
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e t
rou
ble
mov
ing
fro
m t
he
pla
nni
ng
sta
ge
to
imp
lem
ent
ati
on.
Som
e c
ont
inu
e t
o s
tu
ad
inf
ini
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whi
le
oth
ers
sim
ply
end
wit
h a
set
of
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omm
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ati
ons
.
Typ
ica
ly,
the
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omm
end
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ons
sug
ges
t t
hat
so
me
ot
he
r
ag
en
cy
sh
ou
ld
im
pl
em
en
t
th
e
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og
ra
m,
or
no
me
ch
an
is
m
fo
r
fu
nd
in
g
is
devised, and the program goes no farther.
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3. An Evaluation of Nonpoint Remedial .
Practices in the Great Lakes Basin
A post-PLUARG review of nonpoint source management measures was
conducted. One of the major considerations for reviewing both the
agricultural and urban practices was to note the relevant experience gained in
Canada and the United States.
Due to the lack of a comprehensive inventory related to the adoption of
these measures, the review has concentrated on the advances in the state of
the art since PLUARG with emphasis on those measures viewed as being most cost
effective. This review has used the PLUARG report entitled “Evaluation of
Remedial Measures to Control Non-Point Sources of Water Pollution in the Great
Lakes Basin" by Marshall, Macklin, Monaghan as a reference point on which to
base comparisons.
3.l AGRICULTURE
Remedial control practices are needed because row crop production and
mono—culture crop production have steadily increased and conventional
management practices cause soil erosion. The greater use of herbicides,
pesticides and fertilizer increase the potential to lower water quality. The
use of larger machinery and current soil management practices cause soil
compaction and decrease water infiltration.
The
revi
ew o
f av
aila
ble
tech
nolo
gy f
or r
ural
nonp
oint
poll
utio
n co
ntro
l
examined 3 categories of practices - managerial, vegetative and structural.
Figure 3.1 lists the 26 practices that were evaluated.
The
eval
uati
on t
ook
into
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unt
the
rang
e of
cond
itio
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unde
r wh
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each
prac
tice
is c
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dere
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able
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It i
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ifie
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sic
mech
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ms b
y
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is r
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the
rele
vant
poll
utan
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and
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rela
tive
effe
ctiv
enes
s of
each
in r
educ
ing
sedi
ment
, p
hOSp
horu
s, p
esti
cide
and
nitr
ogen
load
s fr
om b
oth
a si
te-S
peci
fic
and
a ba
sin-
wide
pers
pect
ive.
As w
ell,
the
approximate cost, benefits to agriculture and general advantages and
dis
adv
ant
age
s w
ere
est
ima
ted
.
Fin
all
y,
a g
ene
ral
sta
tem
ent
was
mad
e o
n t
he
apparent level of adoption of each practice since PLUARG.
As
not
ed
abo
ve,
the
re
is
onl
y s
par
se
inf
orm
ati
on
abo
ut
the
typ
es
and
numb
ers
of r
emed
ial
prac
tice
s be
ing
appl
ied
in t
he b
asin
. A
gene
ral
ind
ica
tio
n
is
ava
ila
ble
fro
m s
ubs
idy
app
lic
ati
ons
and
the
obs
erv
ati
ons
of
ext
ens
ion
age
nci
es
thr
oug
h t
hei
r r
eSp
ect
ive
dem
ons
tra
tio
n p
rog
ram
s.
A n
ew
“Co
nse
rva
tio
n T
ill
age
Inf
orm
ati
on
Cen
ter
" e
sta
bli
she
d r
ece
ntl
y i
n t
he
Uni
ted
Sta
tes
has
beg
un
to
pro
vid
e
imp
rov
ed
dat
a
on
til
lag
e
and
its
use
.
Eac
h
of
the
pra
cti
ces
lis
ted
in
Fig
ure
3.l
has
bee
n
imp
lem
ent
ed
in
the
Gre
at
Lak
es
Bas
in
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 FIGURE 3.1
AGRICULTURAL CONTROL MEASURES AND PRACTICES*
I MANAGERIAL PRACTICES
 
Commercial Fertilizer and Livestock Manure Management
A. MATERIAL
l.
2. Pesticide Management
3.
Remote Location of Livestock Facility from Water-course
B. CONSERVATION TILLAGE PRACTICES
4.
5.
6.
7.
Reduced Tillage Systems
Ridge Plant Systems
Zero Tillage Systems
Timeliness of Tillage
II VEGETATION
8.
9.
10.
ll.
12.
T3.
Crop Rotation (sod—based)
Contour and Strip Cr0pping
Cover Crops
Buffer Strips
Windbreaks
Double Cropping Systems
III STRUCTURAL
l4.
l5.
l6.
l7.
l8.
19.
20.
*See Appendix II for a brief description of each individual practice.
Grassed Waterway
Terraces
Surface Water Diversions
Drop Inlet Structures
Sediment Basin
Stable Ditchbank Construction and Regular Maintenance
Armoured Bank Protection
Tile Drainage
Livestock Manure Storage
Feedlot Runoff Control
Excluded or Limited Livestock Access to Watercourses
Adequate Control of Milkhouse Wastes
Critical Area Planting
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but not to the extent that they have caused observable changes in water
quality at a watershed scale. Many of the practices are only just gaining
acceptance through education. Practices which have enjoyed increased levels
of adoption since PLUARG include livestock manure storage, zero tillage
systems (United States only), reduced tillage systems, ridge-planting, grassed
waterways, windbreaks (Ontario only), and terraces. Practices which have
undergone reduced use aretimeliness of tillage, crop rotation (sod—based) and
stripcropping. ,
Although extensive application of most individual remedial practices has
not yet occurred, it is possible to identify some of the most successful
practices by examining the experiences of various United States and Canadian
watershed studies. The principle factor influencing the successful
implementation of remedial practices is the attitude and acceptance of the
farmer. Those practices which are perceived to bring the greatest benefit to
agricultural production and/or profit have been the most adopted.
Conservation tillage systems can have a major impact on Great Lakes water
quality improvement with minimal effect on agricultural profitability. Thus
the real cost of long-term implementation is low. Incentives are generally
required in the short term to initiate implementation to overcome resistance
to change. However, because of energy savings there is often a net economic
advantage from conservation tillage over conventional methods. Accordingly,
conservation tillage systems have been the major focus of agricultural
nonpoint source research in recent years and are gaining wide acceptance both
in the United States and Canada.
While it is generally acknowledged that conservation tillage systems
minimize sediment and nutrient losses from cultivated land, especially when
implemented on soils with a high potential to deliver sediments and nutrients
to water courses, there is disagreement whether conservation tillage will
increase use and/or loss of pesticides. However, continued monitoring and
research is required to provide early warning of any emerging difficulties.
While non-structural tillage practices are viewed as a major component of
a nonpoint source management program, selected structural practices, such as
grassed waterways and in some cases, terracing, deSpite their higher initial
costs, have also proven to be successful. Implementation of these measures
effects viable, site-Specific, long-term solutions with immediate impact on
difficult problem sites.
An evaluation of the general effectiveness of varous practices in reducing
sediment, phosphorus and pesticide loads is summarized in Table 3.1 It is
important to recognize that many remedial practices are site—Specific and that
the sites on which they are applied can undergo erosion rates of varying
orders of magnitude.
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TABLE 3.l
EVALUATION OF TECHNOLOGY FOR "RURAL" NONPOINT POLLUTION CONTROL
CONTROL
PRACTICE
WHERE
APPLICABLE
HON POLLUTION
IS REDUCED POLLUTANT
EFFECTIVENESS
(%
RE
DU
CTI
O
N
)
 
ON SITE
OR) LAKES
BASIN
COST TO
HlPL
EHEN
T
BENEFITS
TO AGRIC. ADVANTAGES
DIS—
ADVANTAGES
CHANGES SINCE
PLUARG
Comme
rcial
Fertilizer
and
Live
stoc
k
Hanure
Management
all crOpland
and pasture
- ensures that
nutrient application
is Optimized
- prevents excessive
build up of nutrients
- minimizes nutrient
loss to environment
Total
Phos-
phorus
(T.Pl
Tot
al
Nitrogen
(T.N.)
50-90%
(reduction of
losses of
applied fert)
Slight
5%
Slight pro-
fit
to
slight cost
$0/kg
of TP
reduced
High
- maximize
profi
ts an
d
Optimize in—
put costs
- highly cost-
effective
- may be
miner in-
convenience
in
storage
and handl—
ing
f0r
barnyard
manure
- extra time
& effOrt to
have soil
samples &
Special mix
fer
til
ize
r
- Split
applications
- no signif-
icant change
in
commerc—
ial fert mgmt
-
slight
pro-
gress in
interest
in
manure
mgmt
'7
L . Pest
icid
e
Management
- all crooland - minimize possible
loss to environment
- ensures pesticide
applic
ation
is
Optimized
- reduced avail-
ability
A
l
l
pesti—
cides
(Pest.)
50-90% Slight Sli
ght
prof
it t
o
Slight
cost
Moderate
to
h
i
g
h
- maximize
profi
ts an
d
Optimi
ze in—
put
cost
s
- highly cost-
effective
- dire
ct im-
pact on in-
stream water
quality
- scouting
is required
- slight im-
provement in
pest
icid
e
management
 
’2
J.
Remote
Locat
ion o
f
Live
stoc
k
Facility
From water—
course
 
- future con-
struct
ion of
livestock
facilities
 
- reduces soluble
and insoluble P
- reduce
s amount
of
N to groundwater
 
T.P.
 
90-lOO%
 
Sli
ght
 
Sli
ght
(fOr future
c0nst.)
 
Lo
w
 
— per
manen
t
solution to
pro
ble
m
- very ef-
fective in
improving
in-
str
eam
wat
er
quality
- per
manen
t
solution to
pr
ob
le
m
- requires
only educa-
tion
for “
CM
fac
ili
tie
s
 
~long trans—
ition period
required to
implement
 
-
li
tt
le
if
any change
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CONTROL
PRACTICE
WHERE
APPLICABLE
HOW POLLUTION
IS REDUCED
POLLUTANT
EFFECTIVENESS
(1 REDUCTION)
 
ON SITE
GR. LAKES
BASIN
COS
T T
O
IMPL
EMEN
T
BENEFITS
TO AGRIC. ADVANTAGES
DIS-
ADVANTAGES
CHANGES SINCE
PLUARG
4. Reduced
Tillage
Systems
5. Ridge
Plant
Systems
- all cronland
- on
level
,
imperfectly &
noorly drain-
ed fine-text-
ured soils for
row croo pro-
duction
- reduces soil de-
tachment and loss
- transoort soil
and abs0rbed chem-
icals are reduced
- reduces soil de-
tachment and loss
- tran5port soil
and absorbed chem-
icals are reduced
Suso.
Solids
(5.5.)
T.P.
Pest.*
40-90%
40-60%
Very
High
(
2
0
-
6
0
%
)
Slight
t
o
Moder-
ate
(<zoz)
Slight Highly
+$2 to
effective
—$2
/kg
of
in
T.P. sustaining
reduced long-term
Crap prod-
uctivity
- capital
exoense for
ridge plan-
ter and
cultivator
- overall
cao
ita
l
expense is
less
— costs
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cost-
effective
f0r phos-
phorus
-$Z-+2/kg
T.P. re-
duced
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—
reduced
erosion main-
tains prod-
uctivity
- applicable
on wide range
of soils
-
improves
soil structure
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labor, time,
fuel & machi-
ne
ry
we
ar
- prov
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n
alternate
metho
d for
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mgmt
& tillage
system selec-
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of n
esti
-
cides
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must be
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— may re-
quire new
equipment
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applic-
able to
all soils
-
requires
t0p mgmt &
technical
assistance
- extra
t
i
m
e
- new
equipment
- new
skills
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Significant
increase in
interest and
implementa-
tion through
demonstra—
tion projects
- slight but
significant
increase
in
interest and
implementa-
tion through
demonstra-
tion projects
6.
Zero
T
i
l
l
a
g
e
Systems
- on highly
erodib
le wel
l-
drained coarse
to medium
textured soils
o reduces loss of
soil & water, thus
minimizing loss of
nutrients and
oesticides
50-95%
High
(U.S.)
Slight
to mod-
erate
(Cdn.)
- capital Moderate
exoense for where
planter applicable
- reduced
overall
capital
exoense
- increased
net retUrn
- allows a
means to pro—
duce crops on
land subject
to severe soil
ero
sio
n
- reduced
erosion
- may re-
quire a
change in
mgmt of
fert. &
pesti
cides
- new equin—
ment
- slight but
significant
increase
in
interest and
implementa-
tion through
demonstra-
tion
projects
       
*T.P. and Pesticides reduction varies with Susoended Solid reduction and type of soil.
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— m
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p
Rot
a-
-
all
crO
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5.5
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Sli
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Hig
h
Mod
era
te
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n
(so
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- w
ith
liv
e-
soi
l
& w
ate
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thu
s
T.P
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ent
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zin
g l
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nut
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- r
edu
ced
or
on
far
m
soi
l
ex-
use
of
hay
oo
su
re
—
re
du
ct
io
n
—
imp
rov
ed
in
cas
h
wee
d
&
ins
ect
sal
es
con
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l Cmtwr&
Strip
crooning
— on c
replan
d
with 2-8% slooe
(long simnle
slo
oes
)
- strip croo-
ping o
n croo
-
land
with
8-l5% slooe
- re
duce
s lo
ss o
f
soil & water, thus
minimizing loss of
nutrients and
pesticides
S.S.
T.P.
Pest.
50% Slight Slight
($30-$50/
kg total
phoso
horus
redu
ced)
High
- allows row-
Croo produc-
tion on
slooing areas
-
inconven-
ience
- must use
so
d
fo
r
strip crop—
pin
g
&
thu
s
requires use
far hay
- some loss
of produc—
tion due to
point
rows
- slig
ht de-
Cr
ea
se
in
strip croo-
p
i
n
g
- little
chan
ge i
n
con
tou
rin
g
)0. Cover Croos - all
crapla
nd
are
as
- re
duce
s lo
ss o
f
soil and
water, t
hus
minimizi
ng loss
of
nutrients and
pesti
cides
40-60%
Moderate Moderate
($l00-$200/
kg Total P.
reduced)
Moderate
-
improves
soil structure
- may reduce
input costs
(e.g. legumes
provid
e nitr
o-
gen)
- prot
ection
against sheet
ero
sio
n
-
increases
soil produc-
ti
vi
ty
- immediate
cost—benefit
may b
e low
— incr
ease i
n
awaren
ess &
a
sli
ght
in—
cr
ea
se
in
implementa-
tion
in On
t.
- r
edu
ced
in
U.S.
ll. B
uffer
Strips
(f
il
te
r
s
t
r
i
p
s
)
- all areas
where streams
& Open
chan—
nels exist
 
- p
rov
ide
s
sta
bil
i-
zati
on o
f er
osio
n
vulnerable areas
5.5.
Adso
rbed
p
30-50%
(from field)
Slight Moderate
(
$
l
6
/
k
g
P
reduced)
Moder
ate t
o
high
  
- maintains
sta
bil
ity
of
banks
-
removes
sediment
- easy to
install
 
- does not
address the
sources of
pollu
tants
—
removes
land from
pro
duc
tio
n
- doe
s not
contro
l sol-
uble
nutrients
or p
hos-
ph
or
us
at
-
tach
ed t
o
clay
oa
rt
ic
le
s
 
— increased
slig
htly
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WHE
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RED
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D
POLLUTAN
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BAS
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COS
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O
IM
PL
EM
EN
T
BENE
FITS
TO A
GRIC
.
ADVAN
TAGES
DIS-
ADVAN
TAGES
CHANGE
S SINC
E
PLUARG
l2. Wi
ndbrea
ks -
mos
t c
roo
-
land
- e
soe
cia
lly
im
po
rt
an
t
in
org
ani
c
and
coarse
-text—
ured
soils
- r
edu
ces
win
d
vel
oci
tie
s
nea
r
soi
l
surface
S.S.
50-7
5% Sl
igh
t
Mode
rate
Hi
gh
-
pr
es
er
ve
s
yield
& qual
-
ity of Croos
- take
s land
out o
f pro
-
duc
tio
n
-
0&
M
on
pe
rm
an
en
t
breaks
- mode
rate
in-
Crease in use
awareness in
Ontario
- stable to
slight de-
cr
ea
se
in
U.S.
l3.
Dou
ble
crooning
Sys
tem
s
— w
her
e g
row
—
ing season
per
mit
s,
two
cr
pp
s
to
be
see
ded
and
ha
rv
es
te
d
th
e
same
year
— p
rov
ide
s v
ege
tat
ive
cov
er
ove
r m
uch
of
the
grow
ing
seas
on
S.S
.
5-1
01
Slight
Sli
ght
Moderate
-
ma
xi
mu
m
use
of
land
- inc
rease
s
pr
of
it
ma
rg
in
— elim
inates
one o
r mor
e
til
lag
e
opera
tions
- re
turn
s
exoe
cted
from 2nd
Croo
de-
pe
nd
s
on
wea
the
r
con
dit
ion
s
- r
equ
ire
s
high
level
of m
gmt.
- no change
in Ontario.
- slig
ht in-
crea
se i
n
U.S.
l4. G
rasse
d
Wa
te
rw
ay
-
Up
to
80
%
of
the
cr0
pla
nd
- safely
conducts
wat
er
ove
rla
nd
-
pr
ev
en
ts
er
os
io
n
of
so
il
S.S.
60—8
0% Sl
igh
t
Mode
rate
(
$
5
0
/
k
g
T.P.
re-
duc
ed)
Mode
rate
—
p
e
r
m
i
t
s
lan
d
to
be
row
cash
-
cr
oo
pe
d
-
ea
se
of
cro
ssi
ng
wit
h
equi
pmen
t
- ca
n b
e
harv
este
d
f0r
hay
-
sm
al
l
%
of
lan
d
tak
en
out o
f pro
-
duc
tio
n
- r
equ
ire
s
maint
enanc
e
— dif
ficul
t
to
est
abl
ish
- Slight to
modera
te in—
cr
ea
se
in
use
 
15. Terraces
 
- o
n s
loo
es
uo
to
l2%
 
- red
uces
long
sloo-
oing are
as to sh
orter
are
as,
thu
s r
edu
cin
g
velo
city
of w
ater
ru
no
ff
- re
duce
s so
il l
oss
 
S.S
.
30-
50%
  
Sli
ght
 
Hi
gh
$30—
40/k
g
 
Hi
gh
 
- p
erm
its
use
of
m0r
e
intensive
croo
ning
sy
st
em
-
re
du
ce
s
downs
tream
flood peaks
- inC
rease
d
inc
ome
 
- ma
y be
minor in—
conve
nienc
e
to
fa
rm
in
g
Opera
tions
- w
ill
tak
e
som
e
lan
d
ou
t
of
pr
od
uc
ti
on
 
-
sl
ig
ht
in-
crease
in use
in Ontario
— m
ode
rat
e
inc
rea
se
in
U.S.
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EFFECTIVENESS
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GR. LAKES
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IMPL
EMEN
T
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TO AGRIC. ADVANTAGES
DIS-
ADVANTAGES
CHANGES SINCE
PLUARG
l6. Surface
Water
Diversions
- on slapes Do
to 12%
— above feed—
lots on any
Slooe
- reduces water
velocity
- reduces soil loss
- diverts water away
from highly erodible
areas & areas that
contain a high con-
centration of poten-
tial pollutants
30-60% Slight Slight to
moderate
Slight
- widely
adap
tabl
e
- inter-
feres with
cultivation
- sol
uble
P
is
n
o
t
controlled
- outlets
may be a
pro
ble
m
- maint-
ence
required
- high cost
- Slight
increase
in
use
l7.
Grade
St
ab
il
i-
zat
ion
Structures
-
anywhere
local
gradient
change exists
~ at gully
headlands
— prevents localized
gullying
- ponds water hence
dissipates high
velocity flow
S.S.
75x901 Slight
High
- highly ef-
fective in
local erosion
control
- does not
address the
cause of the
pro
ble
m
- no effect
on soluble
pol
lut
ant
s
-
requires
technical
assistance
- slight in-
crease in
use
l8.
Sediment
asin
- downstream
from major
ditch con-
struction
- decrease velocity
of water in channel
(allows settling of
susoended particles)
5.5. 40-60%
Slight High
Slight - effective
~ easy
to in—
sta
ll
- reduces
coars
e soi
l
transnort
- does not
affect
soluble
pollutants
- does not
address the
caus
e o
f
the problem
- slight in-
crease in
use
 
19.
Stable
Ditch-bank
Construc-
tion
Regular
Maintenance
 
-
all
ooen
channels
 
- protects the
unstable areas from
soil erosion
 
5.5. 50-75%
  
Slight
 
High
 
Moderate
 
-
reduces
long-term
costs
- mai
ntain
an outlet for
tile drainage
sys
tem
 
-
incurs
a
regular cost
for maint-
enance
 
- slight in-
crease in use
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TANT ON SITE BA
SIN IMPLEMENT T0
AGRIC. ADVANTAGES
ADVANTAGES PLUARC
 
20. Armoured
- all channe
l - orovi
des localiz
ed 5.8.
50-75%
Slight Hig
h Mo
derate
— very ef—
— exoensive
- slight in—
Bank
banks that
are protect
ion, reduci
ng
(<$8OO
fective in
crease in us
e
Protection
subject to
soil loss
kg T.P.
control of
water erosiO
n
reduced)
soil erosion
due to e
xcess
locally
volumes and
- orevents
velocity
loss of
land
- vis
ually
olea
sant
- cont
rols a
high delivery
sou
rce
2l. Tile
- all cr
onland
- increa
ses wate
r in-
5.5.
5-l0%
Slight
High
High
- highly
cost -
may in—
- slight
in—
Drainage
with imp
erfect
filtrati
on, henc
e re-
(>$450
effectiv
e C
rease lo
ss crea
se in us
e
to ooor
drain-
duces su
rface ru
noff
kg P
- increa
ses o
f solubl
e
age
reduced)
yields
P and oe
st-
— permits
icides to
timely til—
ground-
lage
water
- ma
kes
re-
- ma
y i
n-
duced
tilla
ge c
rease
oracti
cal
downst
ream
flood
oeaks
— co
ncen
-
trations
of
some
oollu
tants
22. Live
stock
- all li
ve-
- reduce
s feedlo
t
T.P.
50-75%
Moderate
High
High
- direct
- relati
ve— -
moderate
Manure
stock on
era—
runoff
control
ly high
increase
in
Storage
tions wi
thin
- elimin
ates sor
ead-
- conven
ient c
ost
use
anorox
. l20
m in
g of m
anure
on wet
to Ope
rate
- conc
en-
of an
oven
or fro
zen so
il
trates
work
channe
l or
condit
ions
load
watercou
rse
- can in
-
cre
ase
po
te
nt
ia
l
for
move
—
me
nt
if
managed
imoro
oerly
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EFFECT
IVENES
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HON PO
LLUTIO
N
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TANT ON SITE
GR. LAKES
BASIN
COST TO
IMPLEMENT
BENEFITS
T0 A
GRIC
.
ADVANTAGES
DIS-
ADVANTAGES
CHANGES SINCE
PLUARG
23. Feedlot
Run
off
Con
tro
l
- all live-
stock Opera-
tions
withi
n
approx
. l20
m
of an
open
channel or
watercourse
- eliminates contamin- T.P. 50—75%
ated
feed
lot
runo
ff
Slight-
moderate
Moderate Moderate
- con
trols
soluble
nutrients
- relatively
low cost
- may
r
e
q
u
i
r
e
phys
ical
movem
ent o
f
facility
- S
lig
ht
in-
crease in use
24. Excluded
or Limited
Livestock
Access to
Water
Courses
- wherever
livestock have
access to land
adjacent to
ooen water-
courses
- eliminates sediment
detachment due to
bank t
rampli
ng
- decrease defeca-
tion in streams
5.5.
50—9
0%
T
P
Slight Sli
ght
-
improves
instream
water quality
through direct
control
- inconven-
i
e
n
t
- may re-
quire the
use
of
alternate
wate
ring
facilities
- mainten-
anc
e o
f
fencing
- S
lig
ht
in—
crease in use
25. Adequate
Contr
ol of
Milkhouse
Hastes
- all dairy
Operations
—
tox
ic
70-
90%
cl
ea
ns
in
g
chem
ical
s
- eliminates direct
pollutant input
Slight Moderate
L
o
w
- directly
improves in—
st
re
am
wa
te
r
quality
— co
stly
(lo
w
agr
i-
cult
ural
benefit)
— minimal
26. C
ritic
al
Area
Planting
- a
ll
lan
d
   
Sedi
ment
50-9
5%
AdSO
rbed
P
- stoos detachment
- reduces transoort
  
Slight
High
>
$
1
5
0
/
kg re-
duced
  
High
 
- l
and
uti
li-
zed
has lo
w
agr
icu
ltu
ral
pro
duc
tio
n
- site is
usuall
y dif-
ficult ti
cultivate
 
-ta
elm
d
out of pro-
duction
- not cost-
effective
f0r phos-
phorus
reduction
 
-
increased
as a
resul
t
of PCK
progr
am in
the U.$.
*Note descriptions of each control practice may be found in Appendix II.
  
Information gathered to date has also shown that present cost estimates
for many practices, even some of the structural ones, are less than those
provided by PLUARG. It has also been shown that some of PLUARG's Level 2 and
3 practices* may be economically feasible in cases where there are direct
benefits through a reduction in the cost of production. Therefore, some of
these can legitimately be considered Level 1 practices which are assigned a
minimal cost.
The implementation of most agricultural nonpoint source control practices
has been very slow. However, demonstration projects in localized areas have
improved the information base on implementation costs, effectiveness, benefits
and rural acceptance relative to that available to PLUARG in 1978. The
rapidly increasing acceptance of conservation tillage practices are an
exception to the otherwise slow rate of change. I
Implementation of nonpoint source remedial practices has not met the
PLUARG recommendations, nor subsequently, the l980 IJC recommendations. There
has been no widespread attempt to broaden existing information, education and
technical assistance programs to meet the needs of the Great Lakes Water
Quality Agreement. Low-cost, cost-effective practices such as fertilizer,
pesticide and tillage management do not require further extensive evaluation
and should be given priority for implementation.
3.2 URBAN
Urban runoff problems characterization and control technology are under
continuing development. In Canada, these activities were initiated in the
70's largely under the Canada-Ontario Agreement Research Program which was set
up as a result of the Canada-United States Agreement. In the United States,
t e 208 Program provided the impetus. Since 1978, the U.S. EPA has carried
out the "Nationwide Urban Runoff Program" to confirm pollutant loadings from
PLUARG studies and to further evaluate the efficiencies and application of
control technologies. Their results, together with those parallel studies
carried out in Canada, form the basis of discussion in the following sections
as well as in Appendix III.
Based on existing data, it would appear that, in general, on a lakewide
basis, pollution from urban runoff does not have a major impact on water
quality. For example, it has been estimated that approximately 3% of the
total phOSphorus loadings to the Great Lakes comes from urban runoff and
approximately 7% of the nonpoint total phosphorus is considered to be from
urban sources. In addition, the phOSphorus concentration in urban runoff is
generally low, thus rendering its control not cost—effective. Further
information about pollutant loadings are reserved in Appendix III.
*Level 1 — It is defined by PLUARG as sound management on all agricultural
lands (l0% phosphorus reduction).
Level 2 - Level 1 measures plus buffer strips, stripcropping, improved
municipal drainage practices, etc. depending upon the region (25%
phOSphorus reduction).
Level 3 - Level 2 measures at a greater intensity of effort (40% phOSphorus
reduction).
_ 56 -
  
 Although a larger portion of the loadings of some persistent toxic
organics (e.g. PCBs) and heavy metals (e.g. lead) to the Great Lakes are
believed to be coming from urban sources, their exact preportion relative to
other point sources and atmospheric inputs, as well as their significance to
the environmental impact have yet to be determined. As concentrations
biomagnify through the food chain route, there is concern over the long-term
accumulation of these persistent substances in the ecosystem and their adverse
human health effects. Needless to say more research is needed in these vital
areas. Solids have been found to be a very effective medium for transport of
trace metals in urban runoff. Thus the removal of solids could significantly
reduce the pollutant loadings to the Great Lakes from urban runoffs.
At this stage, across-the-board control of urban runoff to improve Great
Lakes water quality is not recommended, except to reduce erosion and
sedimentation during construction. Most of the sediments from urban sources
come from land disturbing activities during land development. Sediment
control measures during construction have beenwell developed and are
considered to be cost-effective, particularly "good housekeeping" type
practices. Consequently, this type of control should be implemented on an
across-the—board basis.
Good housekeeping practices at all auto service stations, fleet vehicle
maintenance areas and materials storage areas would be locally beneficial,
easily implemented and benefit water quality. Limiting phosphorus in laundry
detergent is also significant for reducing it from unsewered portions of urban
areas, as well as point source.
In site-specific cases, such as large urban areas draining to limited
receives or nearshore embayment areas or public beaches on the Great Lakes,
contribution from urban runoff can be significant. Under these conditions,
each
case
has
to b
e ev
alua
ted
sepa
rate
ly,
and
an o
vera
ll
poll
utio
n co
ntro
l
strategy formulated to develop the best combination of measures to control all
sou
rce
s (
whi
ch
cou
ld
inc
lud
e u
rba
n r
uno
ff
con
tro
l)
to
mee
t l
ocal
wat
er
qua
lit
y
criteria.
0n the other hand, problems with urban runoff quantity appear to be
wide
spre
ad,
and
are
usua
lly
caus
ed b
y th
e ch
ange
of l
and
use.
Duri
ng t
he p
ast
decade, innovative technologies and designs have been developed to address the
quan
tity
prob
lems
. T
hese
tech
nolo
gies
have
alre
ady
been
demo
nstr
ated
to b
e
workable in a number of municipalities. In a lot of cases, control measures
that
deal
with
quan
tity
will
also
, to
a va
ryin
g de
gree
, ha
ve q
uali
ty c
ontr
ol
benefits. For this reason, both types of control, when required, can often be
integrated to cut costs.
The most effective way to deal with stormwater management is to use a
com
bin
ati
on
of
goo
d p
lan
nin
g a
nd
inn
ova
tiv
e c
ont
rol
pra
cti
ces
.
Rec
ent
.
developments indicate that the trend is to use the Master Drainage Plann1ng*
*A p
lan
to d
efin
e an
d re
cogn
ize
wate
rshe
d co
nstr
aint
s in
a la
rge
urba
n.
deve
lOpm
ent,
and
to p
rovi
de a
n ov
eral
l O
ptim
um d
rain
age
sche
me t
o sa
tisf
y
these constraints.
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to incorporate urban drainage management into land development schemes at an
early stage, and follow up with stornwater management planning** incorporating
consideration of the Major-Minor Drainage System concept for drainage design.
These steps will ensure that urban runoff will be controlled adequately. Most
importantly, at the master drainage planning stage, if water quality control
is also needed, it can be integrated with quality control to maximize
benefits. For example, according to Nationwide Urban Runoff Program (NURP)
data, detention ponds designed for quantity control generally have low
performance efficiency for quality control. Removal efficiency for total
phosphorus (TP) is in the range of approximately 33%. Thus if high TP removal
is also required, the pond has to be specially designed. In this way, one
pond can do both jobs at some extra costs instead of building a second pond
for quality control purposes at a different time and full construction cost.
Control measures such as those mentioned above should be aimed largely at new
development because the planning and design stage is best for implementing
cost-effective measures.
The following urban runoff control practices are classified into three
general categories: erosion control, managerial and structural. An
evaluation of these practices, although somewhat limited in scope due to the
lack of field data, is nevertheless presented in Table 3.2. More details can
be found in Appendix II. The objective of this section is to provide an
updated evaluation of urban runoff control practices, emphasizing any changes
or advances since publication of an earlier evaluation by PLUARG in l977.
This section is organized to serve as a supplement, and not as a replacement
for IJC Report 77-0l4, "Evaluation of Remedial Measures to Control Non-Point
Sources of Water Pollution". Most of the information provided by the 1977
report is still current and useful to planners.
3.2.1 Erosion Control Measures for Sediments
 
These measures take the form of practices which stabilize erodable
surfaces, provide more favorable routing of runoff flows, or attenuate rates
of flow. Figure 3.2 lists those control practices, described in detail in the
1977 PLUARG report, which fit this category. Catalog numbers from the 1977
Application Matrix are provided to facilitate further reference for details.
The measures listed would apply principally to newly developing urban areas,
and only in unique circumstances to areas which already developed.
As discussed earlier, the successful application of such measures is quite
likely to prevent or resolve more localized problems, and less likely to have
a substantial effect on reducing overall pollutant mass loads from the total
urbanized area of the Great Lakes basin. Erosion control can have an
important influence on protection of ecosystem habitat as well as reductions
in concentrations of some pollutants in water bodies immediately influenced by
such areas. Other benefits, not directly related to ecosystem protection,
include themaintenance of more desirable aesthetic conditions.
**A plan to provide conceptual and/or design details of drainage components
of a devel0pment (typically a subdivision), and indicate how constraints
and requirements set out in the master drainage plan will bemet.
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TABLE
3.2
SUMMARY OF RANGES 0F UNIT AREA LOADS 0F SELECTED MATERIALS BY
LAND USE FROM PILOT WATERSHED STUDIES VS
U.S. NURP DATA
A N N U A L U N I T A R E A
(kq/ha/yr)
L O A D S
 
FILTERED
REACTIVE
PHOSPHORUS
TOTAL
NITROGEN
SUSPENDED
SOLIDS
TOTAL
PHOSPHORUS
LEAD
COPPER
LAND USESa
ZINC
CHLORIDE
I
RURAL
3-5.600
20-5,100
GeneraI Agriculture
0
0
30-80
0,
0
0
CrODIand
Improved Pasture
Forest/Modded
1-820
IdIe/Perennial
7-820
.
Sewage SIudge
-
‘
.0
Wastewater Snray
Irrigation
-
0.2-1.4
II URBAN
6.2-10
5C-7.3
1.9-11C
1.9-14c
63.0
210-1750
O.14-0.5
0 0
620C-2.300
0.06
0.0
0 O
0 2
General Urban
0
0
50-830
0.
0
2
Res
ide
nti
al
Comme
rciaI
Industrial
DeveIoaing Urban
0.17
-1.1
0
400—1.700
2.2-7.0
27.500
130-380
1.050
10-150
75-160
 
NURP* (U.S.) Kg/ha/yr
480
0.9
0.32 (501.)
-
0.49
0.09
NURP** (U.S.) tons/yr
480
-
735
135
(metric)
720,000
1,350
     
0.41
615
   
Note:
*Hedian va1ues, based on 35 in/yr of rainfa11.
**Based on 1.5 miIIion hectares of urbanized areas in the Great Lakes Basin.
Conc1usions: A - Aonroximately 3% of the total loading of "TP" from urban sources.
B - Anoroximately 7% of the nonooint source Ioading of "TP" from urban sources.
c -
1983 data confirms the 1978 daEa Ifﬁe same range).
   
 FIGURE 3.2
EROSION CONTROL MEASURES
CATALOGUE
NUMBER MEASURE DESCRIPTION
1 Chemica1 Soi1 Stabilizers
11 Conservation Construction Practices
12
Tem
por
ary
Mu1
chi
ng
and
See
din
g S
tri
ppe
d A
rea
s
13 Conservation Cu1tivation Practices on Steep S1opes
14
Tem
por
ary
Div
ers
ion
s -
Ste
ep
S1o
pes
and
Tem
por
ary
Chu
tes
15
Temp
orar
y Ch
eck
Dams
- Sm
a11
Swa1
es a
nd W
ater
Cour
ses
16 Seeded Areas Protected with Organic Mu1ch
17 Seeding Areas Protected by Netting or Matting
21
Surf
ace
Wate
r Di
vers
ion
(Pro
tect
ion
of E
roda
bTe
Area
s)
22 Terraces (Diversion Terraces)
39 Grassed OutTets
77 Check Dams
82 Riprap Bank Protection
83
Pro
tec
tio
n o
f C
u1v
ert
0ut
1et
s,
Chu
te
0ut
1et
s,
etc.
101 Gabion Baskets
102
Mis
ce1
1an
eou
s E
ros
ion
Con
tro
1 F
abr
ics
and
Mat
eri
a1s
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General applicability of erosion control remedial measures is both
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3.2.2 Managerial Practices Quality Control
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 FIGURE 3.3
MANAGERIAL PRACTICE FOR URBAN RUNOFF QUALITY CONTROL
CATALOGUE
NUMBER MEASURE DESCRIPTION
24 Pesticide Application Methods
— Fertilizer Application Methods
96 Reduce/Eliminate Highway De-icing Salts
25 Alternatives to Chemical Application
58 Street Cleaning
108 Catch Basin Cleaning
*Catalogue Nos. refer to the 1977 PLUARG Report entitled "Evaluation of
Remedial Measures to Control Non-Point Sources of Water Pollution in the
Great Lakes Basin“.
FIGURE 3.4
STRUCTURAL MEASURES
CATALOGUE
NUMBER MEASURE DESCRIPTION
3 Dutch Drain
4 Porous Pavement
5 Precast Concrete Lattice Blocks and Bricks
6 Seepage or Recharge Basins (single use)
7 Recharge-Detention Storage Basins (Multi-use)
8 Seepage Pits or Dry Wells
9 Pits, Gravity Shafts, Trenches, Tile Fields
10 Pressure Injection Wells
81 Sediment Basins
98 Miscellaneous Methods to Reduce Storm Runoff
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3.2.3 Structural Measures
The techniques included in this category are usually remedial measures and
most of them, when properly designed, can afford both quantity and quality
control of runoff. Some measures (e.g. ponds) can further be designed for
recreational and aesthetically pleasing purposes as well. Figure 3.4 lists
some of these measures. Performance efficacy data of some of these measures
from recent studies are shown in Appendix II. Of particular interest is that
retention-recharge type device which appears to be quite effective in reducing
solids, bacteria and heavy metals.
 
3.2.4 Comparison of PLUARG and NURP Loading Data
The range, from Table 3.2, of suspended solids, total phosphorus, lead,
copper, and zinc shows that between the NURP and PLUARG data, there are no
significant differences. It can be concluded that both estimates are
accurate. While there has been a five-year lapse between the PLUARG and NURP
. work, nothing can be said as to whether or not the loads are more or less.
The table compares annual unit area loads for the above-mentioned pollutants.
Median values are present from the NURP work and compared to ranges from the
PLUARG study. The median values all fall within the ranges. Because of the
nature of this type of monitoring and analysis, this indicates little, if any,
significant difference in estimated unit loads. -
When annual urban runoff loads for total phosphorus from the entire Great
Lakes Basin were compared between the two studies, they both showed that urban
runoff accounted for approximately 7% of nonpoint load and 3% of the total
load. There is no comparable data available for other pollutants at this
time. Due to recent phosphorus controls at major municipal wastewater
treatment plants, urban runoff is now likely more than 3% of the total load.
   
  
4.
Some
Major
Scientific and
Technical
Issues Having
Direct
Impact
on
Nonpoint
Regulatory
Process
The PLUARG studies
identified a number of unresolved questions about
nonpoint sources of pollution.
Subsequent research has provided answers for
some of these, but others still remain unanswered.
The major outstanding
technical and scientific issues that require further work are discussed
briefly in this chapter.
A more detailed treatment of each subject can be
found in the appendices listed at the end of this report.
Copies of all the
background documents included in the list are available on request from the
IJC Great Lakes Regional
Office at Windsor,
Ontario.
4.l PRIORITY MANAGEMENT AREAS IDENTIFICATION
 
Priority management area identification is a process whereby areas that
are actively contributing pollutants to surface or groundwater supplies are
identified for the purpose of establishing priorities for remedial efforts.
The priorities for nonpoint pollution control can be established on the basis
of cost-effectiveness in terms of pollutant reductions per dollar invested.
In the l978 PLUARG recommendations to the IJC, it was stressed that the
management of nonpoint pollution sources required both a comprehensive
management strategy and a methodology to identify priority management areas to
be treated. Further, it was recommended that regional priorities for
implementing management plans be based upon the water quality conditions
within each lake, the potential contributing areas identified by PLUARG and
the most hydrologically active areas (areas which contribute pollutants
directly to surface and/or groundwater because of their proximity to streams
or aquifer recharge areas) found within these potential contributing areas.
The validity of the concept of potential contributing areas and
hydrological active areas has been reinforced by thefindings of several
studies in Canada and the United States since the PLUARG recommendations.
However, the application of the concept to nonpoint pollution control
management programs has not been without its difficulties. Specifically, some
technical, scientific and agency issues that require further work if nonpoint
source reduction targets are to be met.
There is a need to refine methods for defining potential contributing
areas and hydrologically active areas. Current methodologies for defining
these problem areas vary substantially among agencies and in some cases the
quality of the output remains suspect due to the quality of input data.
Refined hierarchial methodologies which should: be applicable for widespread
use in the Great Lakes Basin, reflect the seasonal delivery of pollutants to
the lakes, and can be applied to all pollutants of concern.
Further, there is a need to standardize methods and criteria employed to
assess the success of nonpoint pollution control programs. Monitoring and
modelling techniques must be re-designed and implemented in such a way that
meaningful results can be achieved.
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Both technical and administrative personnel from all concerned agencies
need further education in the merits of priority management approaches to
nonp
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4.2 TRANSPORT AND TRANSFORMATIONS OF POINT AND NONPOINT SOURCE PHOSPHORUS
Transport and transformation processess in streams mediate the delivery of
phosphorus from point and nonpoint sources to receiving bodies. The
characteristics of point and nonpoint source phosphorus loading to streams
favo
r d
iffe
rent
mech
anis
ms f
or t
rans
port
and
tran
sfor
mati
on.
Poin
t so
urce
phosphorus, which is largely dissolved, is loaded to streams at a relatively
constant rate throughout the year. The base-flow stream conditions during
which most of the point source phosphorus is discharged are characterized by
gene
rall
y lo
w su
spen
ded
part
icul
ate
conc
entr
atio
ns.
The
gene
rall
y fa
vore
d
substrate for interaction with dissolved phosphorus during these periods is
the stream bed. Stream beds have a high capacity for removing dissolved
phosphorus derived from wastewater, particularly during low-flow periods.
Conversely, nonpoint source phosphorus loading is generally associated
with the relatively short periods of overland flow. The elevated levels of
suspended sediment associated with overland flow are the major substrate for
interactions with dissolved phosphorus. Clay-sized particles are of
particular interest due to their higher capacity per unit mass for phosphorus
exchange than larger-sized particles. Since clay-sized particles require less
energy for transport than larger-sized particles, they account for the great
proportion of the particulate phosphorus transported by streams.
Future water quality management planning efforts in the Great Lakes Basin .
will probably involve the projection of water quality benefits from
implemented practices. Issues of phosphorus and sediment transport through
streams and intervening ponds, lakes and embayments prior to their delivery to
the Great Lakes, will influence the assignment of areas to which water quality
benefits will accrue. Projection of local benefits to the conveyance network,
such as lower dredging costs or a reduction in the eutrophication of
impoundments, will likely influence implementation strategies. Based upon
transport-system-specific considerations, general assumptions concerning the
conservative/non—conservative transport of phosphorus and sediment between
watershed source and the Great Lakes can be made for management planning
purposes. A number of models are available to assess phosphorus and sediment
behavior in Specific streams and intervening impoundments.
4.3 PHOSPHORUS BIOAVAILABILITY
 
A number of strategies have beendeveloped to control phosphorus inputs to
the Great Lakes, but they give little attention to the portion of the total
phosphorus which is actually available for plant growth. Although IJC's
PLUARG and Phosphorus Management Strategies Task Force recognized phOSphorus
bioavailability as an issue, neither recommended how phosphorus
bioavailability should be considered in management plans.
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Based on extensive research, dissolved inorganic phosphate is known to be
the most readily bioavailable form of phosphorus. Other forms, such as
phosphorus associated with particulate matter (sediment), are bioavailable
only through conversion to inorganic phosphate. However, since particulate
associated phosphorus is a major component of nonpoint source inputs, the
amount and rate of conversion of particulate phosphorus to dissolved inorganic
phosphorus is critical. Chemical extraction techniques that have been
correlated with algal uptake studies have proven to be effective for
estimating potential bioavailability.
Because bioavailability of phosphorus depends on the characteristics of
the receiving water as well as on the forms of phosphorus, a standard working
definition is necessary. Therefore, it is recommended that otentiall
bioavailable inorganic phOSphorus be defined as the amount 0% inorganic
phOSphorus a P-deficient algal population can utilize over a period of 48
hours or longer. Studies indicate this corresponds to the dissolved inorganic
P in an unfiltered sample plus the inorganic particulate P that is extracted
with O.l N NaOH (soil/solution ratio l:l,000).
As mentioned, once suspended sediments enter lakes, the rate of release of
inorganic phosphorus from suspended sediment depends on the dissolved
inorganic phosphorus concentration in the lake water and nutrient status of
the algae, as well as on factors such as algal species present, temperature,
pH, and the availability of light and other essential nutrients. Hence, the
location of a particle upon being delivered to a lake affects whether
potentially bioavailable phosphorus actuallybecomes bioavailable. For
example, particles that rapidly settle out of the light zone where
photosynthesis can occur may become unavailable to algae. However,
resuspension, especially in shallow waters, may reintroduce particles into the
photic zone.
It is now clear that, in general, no more than 40% of the su5pended
sediment total P from Great Lakes tributaries is potentially bioavailable.
For northwestern Ohio tributaries that carry a large sediment load into Lake
Erie, about 25% of the sediment phosphorus is potentially bioavailable. Most
of the sediment phosphorus in these tributaries is contributed by agricultural
and urban runoff. Phosphorus coming from point sources, such as municipal
treatment plants, often is considerably more bioavailable. Point sources that
discharge directly to the lakes are especially important as sources of
bioavailable phosphorus.
Certain management practices may affect the bioavailability of phosphorus
derived from different sources, but information is sketchy. For example,
applying fertilizer at rates no higher than required for optimum plant growth
could reduce losses of soil with bioavailable phosphorus. Conservation
tillage presents a major question, since, although it will reduce particulate
phosphorus losses from farmland, the overall affect on bioavailable phosphorus
has received little study.
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 Finally, from a lake management perspective, potentially bioavailable P is
most likely to be fully utilized in comparatively shallow systems, such as
Saginaw Bay, lower Green Bay and part of Lake Erie, where resuspension is
likely to keep particulate phosphorus in a position for algal uptake. For
these waters an abatement program directed at total phOSphorus is still
recommended. Phosphorus controls limited to readily bioavailable sources
would be most effective for the deeper Great Lakes, where resuspension of
sedimented particulate material is minimal. Such controls might focus on
municipal sewage treatment plants that discharge directly to the lakes.
It is also important to realize that phosphorus control, and more
specifically bioavailable phosphorus control, is but one part of an overall
ecosystem strategy. Though the amount of bioavailable phosphorus loads
reduced by conservation tillage may be considerably smaller than the total
phosphorus loads reduced, the value of conservation tillage is not negated.
For example, conservation tillage keeps valuable soil in place and reduces
sediment (a pollutant in its own right) inputs to the lakes. A large scale
conservation tillage program and subsequent monitoring of the ecosystem
impacts is a logical next step in a nonpoint pollution control management
strategy.
4.4 STATUS AND EVALUATION OF PESTICIDE IMPACTS ON THE WATER QUALITY OF
THE GREAT LAKES
The United States and Canadian regulatory processes to control the
manufacture and use of persistent pesticides have resulted in gradually
decreasing levels of endrin, dieldrin, DDT and, to a lesser extent mirex, in
the Great Lakes Basin. However, levels of other persistent chemicals,
particularly PCBs, have remained at relatively constant levels.
During the late l960$ and throughout the l9705, acreage treated with
herbicides and insecticides increased more than threefold.
Even greater
increases were seen in the amounts of herbicides applied to corn, soybeans and
wheat; the principal crops in the Great Lakes Basin. With high percentages of
cropland already receiving treatment, pesticide use may expand only as total
cropland increases or cropping practices such as no-tillage warrant increased
application per acre. Several researchers, and agricultural officials have
expressed concern that more traditional methods of pest and weed control, e.g.
rotations and tillage, are being replaced with greater reliance on chemical
control.
While higher agricultural prices in 1979-1981 led to increases in
cropland acreage in the Great Lakes Basin, lower prices in past years and
acreage reduction programs in the United States have halted this climb, at
least temporarily.
It is more likely that changing practices rather than net
increases in cropland will affect pesticide use.
Emphasis by both governments
on conservation tillage, particularly no-tillage, for erosion and nutrient
control will affect existing pesticide practices.
Researchers disagree as to
whether conservation tillage will increase pesticide use significantly. There
is, however, agreement that in case of pesticides which have low solubilities
(less than 1 ppm) and/or clay-binding capabilities, conservation tillage will
reduce losses in proportion with erosion reduction. Unfortunately, even
though pesticide concentrations in sediments are much higher, most pesticides
are lost in water because sediments comprise such a small percentage (by
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weight or volume) of runoff. Reduced use of pesticides requiring
incorporation may create conditions for increased pesticide loss unless total
runoff is reduced through conservation tillage. Wider use of integrated pest
- management (IPM) which emphasizes the use of pesticides on the basis of need
rather than as a routine preventative strategy should reduce the total amount
of pesticides available for runoff.
While less persistent insecticides and herbicides are being used
increasingly on agricultural cropland in the Basin, their impact on the Great
Lakes appears small. Significant losses of these chemicals will occur, and
may increase both in frequency and total amount, but their effects generally
will be limited to surface and ground waters in the immediate vicinity of the
losses. The toxicity of these pesticides, alone or in combination, is still
significant and may affect the Great Lakes through habitat impairment in
tributary rivers and streams. The most serious effects of pesticides on the
Great Lakes System appear to be the presence of persistent chemicals in the
sediments of several rivers and major areas of Lake Ontario.
4.5 WIND EROSION AS A SOURCE OF WATER POLLUTION
 
The environmental factors which influence the amount of wind erosion
occurring in an area are soil type, climate, and vegetative cover. Soil
particle size ultimately determines the type of soil movement during wind
events. Soil movement may be - su5pension, saltation or creep, methods of
movement which occur with particles of less than 0.1 mm, 0.05 to 0.5 mm, and
0.5 to l or 2 mm diameter, respectively.
Methods to control wind erosion are designed to reduce the amount of soil
movement occurring on cultivated land. However, little information exists on
wind erosion as a source of water pollution. Fine clay and organic matter are
two constituents which are easily transported by wind. These constituents
will carry the nutrients and adsorbed pesticides which can result in
concentrated loadings in the areas of deposition.
As more information becomes available, the quantitative significance of
wind erosion as a source of water pollutants may be better defined. In the
meantime, it would appear that wind erosion must be considered as a possible
source of water pollutants to the Great Lakes and other large lakes.
4.6 TOOLS FOR EVALUATION OF REMEDIAL MEASURES
There are two basic approaches that can be used to determine effectiveness
of remedial measures: water quality monitoring and modelling.
Water quality monitoring is essentially the measurement of water quality
over time and space via a planned sampling program. It generates "real" data
that provide a direct measurement of water quality conditions at the time of
sampling. A properly designed and operated monitoring network is a valuable
tool that can be used to address a variety of water quality issues.
 Modelling involves the use of mathematical equations which represent cause
and effect relationships within real world physical, chemical and biological
systems. Basic to water quality models is the selection of rate equations for
each modelled process. At least two sets of field data are usually collected
in the development phase of a model. One data set is used for calibration.
Once calibrated, a "simulation" is made against the second data set, and based
on the favourable outcome of the test, the model is said to be verified. Once
the model is operational, selected input factors (e.g. remedial practices) can
be varied while holding the remaining factors constant and the effect on the
predicted results (e.g. nonpoint source loads) examined.
4.6.l Tributary Monitoring
 
Based on the work reviewed, it can be concluded that two types of rivers
exist — event response rivers where suspended sediment concentrations and
sediment adsorbed parameters increase with increasing flow, and stable
response rivers where suspended sediment and adsorbed parameter concentrations
do not increase with increasing flow. Each river type requires its own
sampling strategy. High flow events must be sampled on event response rivers
to obtain reliable suspended sediment and total phosphorus flux estimates with
errors in the range of 10 to 20%. If these events are not sampled, fluxes
will be underestimated by 15 to 20%. Event sampling is not as important for
event response rivers which are impacted by point sources. For stable
response rivers and parameters which do not change with flow, event sampling
is not required.
Event sampling programs will not be sufficient to measure changes brought
about by diffuse source control programs. For example, the conservation
tillage program recommended by the Lake Erie Nastewater Management Study is
estimated to reduce the United States diffuse source phosphorus load by 32%
after 20 years.
The reduction is estimated to be 9% after three years, and
22% after five years.
In light of the type of error obtained by event
sampling and the natural
variation that is seen in event response rivers,
there is no way a 9% change can be measured. Even a 32% change would be
difficult to attribute to the program.
Daily sampling has been carried out at selected Canadian and United States
tributaries; however, for the majority of Great Lakes tributaries even a daily
sampling program probably will not measure improvements in the initial years
after the implementation of programs to control nonpoint source pollution.
The changes on the land will be gradual and the changes showing up in the
phosphorus transport will be slower yet. Even after the program has taken
effect (i.e. for Lake Erie, after seven years 90% of the projected total
reduction will have occurred, resulting in a 29% reduction in the present
diffuse source load), one year of sampling will not reveal attributatable
change.
At least five years of data will be required to adequately
characterize the phosphorus transport.
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 4.6.2
Modelling
Several
models
can
be
used
to
estimate
program
effect,
both
before
and
after a program is implemented.
Some
of
the
most
commonly
used
models
are
listed
below:
1.
2.
3.
SWMM
-
(Storm
Water
Management
Model);
Reference
2.
STORM
-
(Storage,
Treatment,
Overflows
and
Runoff
Model);
Reference
3;
ANSWERS
-
(Areal,
Nonpoint
Source
Environmental
Response
Simulation);
Reference 4;
ESLE - (Universal Soil
Loss Equation);
Reference 5;
ﬂEC_§ - (Hydrologic Engineering Centre);
Reference 6;
MSPE
—
(Hydrologic
Simulation
Program — Fortran);
Reference
7;
WATERSHED - Reference 8; and
Great
Lakes
Overview Model
- Reference
- Personal
communication
from
G.
Bangay,
Canadian
Co-Chairman
of
the
Task
Force.
 
There
is
no model
presently
available
which
represents
the
erosion
and
transport processes on watersheds larger than l50 square miles.
4.6.3
Monitoring of Progress
The following points should be considered by those designing a system to
monitor program effectiveness.
l.
Monitoring networks can be designed that will assess the
effectiveness of remedial measures on the land in reducing phosphorus
loads to the lakes.
Probably the most demanding factor to be considered in the design of
the above-mentioned network is sampling frequency.
In the initial years of program implementation the magnitude of the
expected reduction of phosphorus loads will probably be small in
comparison to the inherent variability in phosphorus loads.
Tributary monitoring cannot be used to detect the small initial
changes in annual phosphorus loads.
The ability of existing monitoring networks in the Canadian and
United States Great Lakes Basin to detect larger changes on
event-response rivers can be improved by increased sampling frequency
and the use of event-sampling strategies.
5. Land monitoring and modelling could be used in the initial years of
the program when changes in phosphorus loads are difficult to detect
by normal monitoring techniques. It can also be used in the later
years to relate changes in tributary loads to changes on the land.
For example, one approach would be to measure the number of acres
which adopt remedial practices and/or calculating the reduction in
gross erosion by using the Universal Soil Loss Equation. Monitoring
the number of acres which change to conservation tillage can be done
on a county basis by the local Soil and Water Conservation District
in the United States and by agricultural representatives (Ontario
Ministry of Agriculture and Food) in Canada.
4.6.4 Conclusions
Tributary monitoring is not sensitive enough to measure the early effects
of a diffuse source phosphorus control program. Another approach is to forget
about relating initial changes on the land to changes in the lake. Assume the
improvement on the surface of the land will result in improvements in the lake
and measure progress by measuring changes on the landscape. There has been
sufficient research on plots to know what practices work in reducing sediment
and phosphorus, and that improvements will eventually show up on the lake.
However, there will be some time lag before a river system establishes a new
equilibrium which can be translated into reduced pollutant loads to the lake.
In addition, initial adoption rates will be low. The only way to measure a 5%
implementation of conservation tillage in the year it occurs will be to
measure it on the landscape. Annual variability in phosphorus transport
resulting from different hydrologic conditions can be greater than 100%. The
error in a tributary loading estimate, based on a good event sampling program,
will be l0-20%. There is no way that the early accomplishments in a diffuse
source program will be measured at the river mouth. Measurement of changes in
management practices and their location on the landscape will haVe to be
monitored to determine progress in the short-term and explain long-term
changes in tributary loads. River mouth monitoring of tributaries with
sufficient historical data can be used to monitor changes which occur after
the programs are in place for several years. River mouth monitoring, based on
an event sampling format, has however been identified as a necessary element
of the International Surveillance requirement for calculating annual water
quality parameters of the Great Lakes, a matter not addressed by this report.
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5.
Response
to
Pluarg
Recommendations
Over
two
years
have
passed
since
the
PLUARG
recommendations
were
officially
transmitted
to
the
Governments
by
the
International
Joint
Commission
(IJC).
The
Parties
have
so far made
no
official
response
to
the
International
Joint Commission concerning their positions on these
recommendations.
This
situation exists deSpite the broad based support for
the PLUARG recommendations evident through its own
intensive public
consultation
process
and further
confirmed
through
the
Commission's
own
Post-PLUARG hearings.
Likewise, the two Governments have failed to complete negotiations on
Annex 3 of the l978 Great Lakes Water Quality Agreement.
Confirmation of the
target
loads for the lakes and allocation of further phOSphorus
loading
reductions
are
viewed
by
this
Task Force
as being
fundamental
to
the
resolution of the current
impasse on the PLUARG recommendations.
After a thorough review of the programs and practices of the Parties,
it
is the Task Force's position that with the exception of surveillance, there
has been no direct reSponse by the Governments.
This
lack of a direct
,
response, while impeding overall program co-ordination and implementation, has
fortunately not prevented government agencies and non-governmental groups from
undertaking a number of individual activities.
These programs and activities
along with the original PLUARG recommendation which they most closely support
are briefly discussed in this chapter.
RECOMMENDATIONS
1. Development of Management Plans
 
PLUARG recommends Management Plans, stressing site—specific approaches, to
reduce loadings of phOSphorus, sediments and toxic substances derived from
agricultural and urban areas, be prepared by the appropriate jurisdictions
within one year after the International Joint Commission's recommendations are
transmitted to the governments. PLUARG further recommends that a mutually
satisfactory schedule for the reduction of nonpoint source loadings be annexed
to the revised Great Lakes water Quality Agreement.
Management plans should include:
i) A timetable indicating program priorities for the implementation
of the recommendations;
ii) Agencies responsible for the implementation of programs designed
‘ to satisfy the recommendations;
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iii) Formal arrangements that have been made to insure inter— and
intra-governmental co-operation;
iv) The programs through which the recommendations will be
implemented by federal, state and provincial levels of
government;
v) Sources of funding;
vi) Estimated reduction in loading to be achieved;
vii) Estimated costs of these reductions; and
viii) Provision for public review.
No action to develop comprehensive plans has been undertaken. In Canada,
a number 0? comprehensive watershed management studies have been undertaken
which address some of the criteria raised by PLUARG. In the United States,
water quality management plans have been completed for various states and
sub-state areas, but they are not specifically oriented to reducing loadings
to the Great Lakes except for the Lake Erie Wastewater ManagementStudy.
2. Planning
PLUARG recommends that governments make better use of existing planning
mechanisms in implementing nonpoint source control programs by:
i) Insuring that developments affecting land are planned to
minimize the inputs of pollutants to the Great Lakes; and
ii) Insuring that planners are aware of and consider PLUARG findings‘
in the development and review of land use plans.
In Canada, the Planning Act, the Environmental Assessment Act, the
Environmental Protection Act (EPA) and the Federal Environmental Assessment
and Review Process (EARP) provide a means for addressing nonpoint pollutants
during the planning stages of major land developments. Both the EPA and the
EARP, due to their more restricted application, are not seen as having the
potential to make a major impact on nonpoint source loadings. The Planning
Act, while more all-encompassing, is not actively used to address such
problems. An urban drainage policy statement is being considered under the
Planning Act.
A number of urban municipalities have devel0ped guidelines and criteria
for limiting pollutant loadings during construction of new developments.
However, the Province of Ontario has no uniform policies.
In the United States, regional and statewide water quality management
plans have been develo ed to address both point and nonpoint sources of
pollution, agricultural sources in particular. However, they are quite uneven
in the extent they deal with nonpoint sources and none Specifically address
loadin s to the Great Lakes. The Lake Erie Wastewater Management Study
Specifically addressed lake loadings and stands as the most comprehensive
study of agricultural sources in the Great Lakes Basin.
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At the request of the Environmental Protection Agency, the six Great Lakes
States have developed statewide nonpoint source control strategies.
3. Fiscal Arrangements
PLUARG recommends that a review of fiscal arrangements be undertaken to
determine whether present arrangements are adequate to insure effective and
rapid implementation of programs to control nonpoint pollution. Such a review
should include:
i) Determination of the availability ofgrants, loans, tax
incentives, cost-sharing arrangements and other fiscal measures;
ii) Determination of whether or not the terms of financial
assistance programs are conditional upon the implementation of
nonpoint source remedial measures.
iii) Determination of the extent to which various financial
assistance programs are conditional upon the implementation of
nonpoint source remedial measures.
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 ii) Initiation of more specific programs to improve the awareness of
implementors and those working in and for government,
emphasizing the need for the further control and abatement of
nonpoint pollution; and
iii) Strengthening and expanding existing technical assistance and
extension programs dealing with the protection of water quality,
including rural and urban land management practices.
In Canada, one conservation authority has undertaken a successful program
of information, education and technical assistance (Upper Thames). A few
other authorities have made some attempts in this area, including programs
aimed at the primary and secondary school level, providing exhibits at fall
fairs and other public events, etc. The level of effort varies widely among
authorities but is generally a small percentage of their total budgets.
Many county level soil and crop improvement associations have increased
their education efforts on soil conservation matters. The Ontario Ministry of
Agriculture and Food (OMAF) has increased staff available for erosion-related
extension and education purposes. Two films on soil erosion have been
produced and are in great demand for showing at local meetings.
In the United States, soil conservation is strongly supported by the field
staff of the Soil Conservation Service (SCS) which provides technical
assistance; the field staff of the Cooperative Extension Service (CES) which
provides education and information; the research segments of both SCS and CES;
cost-sharing funds from the Agricultural and Stabilization and Conservation
Service (ASCS) and other forms of support from various other USDA
organizational units. Very little of this support is directed Specifically
toward water quality, however, it has water quality benefits associated with
it.
In addition to soil conservation per se, several major demonstration
programs in the United States and water quality managementplanning have
greatly increased knowledge and awareness of nonpoint source pollution.
Special projects have greatly increased the availability of technical
assistance in several regional areas. Several states and counties have
prepared comprehensive conservation tillage guides and the state of Ohio holds
five to l0 regional conservation tillage workshops each year.
The International Joint Commission, through its Great Lakes Regional
Office has been disseminating an information piece on citizen action for
reducing pollution from land use activities as well as a diSplay about land
use pollution since l978, and is in the final stages of developing a
slide-tape program from loan distribution to groups.
5. Regulation
PLUARG recommends:
i) That the adequacy of existing and proposed legislation be
assessed to insure there is a suitable legal basis for the
enforcement of nonpoint pollution remedial measures in the event
that voluntary approaches are ineffective; and
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ii)
That greater emphasis be placed on the prevention aspects of
laws
and
regulations
directed
toward
control
of
nonpoint
pollution.
In
Canada,
some
new
regulations
are
in place
to
reduce
nonpoint
sources
of
pollution.
A few municipalities
have by-laws
and guidelines for sediment
runoff from construction
sites; and under the Ontario Environmental
Assessment
Act certain types of development require environmental
impact statements.
Most conservation authorities control
and inSpect development in floodplains
and restrict filling.
The Ontario Waste Management Corporation
(ONMC)
is
formulating guidelines for industrial waste management.
OMAF and OWMC are the only agencies with programs that encompass all of
sourthern Ontario.
Each municipality develops its own runoff control
criteria, however,
not all have mapped floodlines and hazard
lands and few
have done this for entire watershed.
Moreover, many agencies and types of
development are exempt from the Environmental Assessment Act.
Experience has indicated that farmers are more receptive towards the
adoption of a nonpoint source management program once they are made aware of
the advantages to their own operations and the free technical assistance
available.
In urban
areas there has been little attempt to promote policies of
controlling pollution at source
before it enters urban runoff.
In the United States, many municipalities have enacted sediment control
and runoff regulations as part of their subdivision review authority.
Statewide sediment control laws have been passed in several of the Great Lakes
States but they appear to be having little effect. In the l983-84 revisions
to the Federal Clean Water Act it is expected that an amendment or amendments
regarding abatement of nonpoint sources of pollution will be developed.
6. Regional Priorities
i) The water quality conditions within each lake;
ii) The potential contributing areas (PCA) identified by PLUARG; and
iii) The most hydrologically active areas (HAA) found within these
potential contributing areas.
Coincidentally, in Canada, most of the work in managing nonpoint sources
has occurred in the Lake Erie Basin. This is largely because of interest in
local water quality concerns or agricultural productionproblems, and not an
expressed concern for Great Lakes water quality.
Several agencies have identified priority areas. OMAF has ranked counties
according to the cost of erosion to agriculture, but has not prioritized its
funding accordingly. Though the Lands Directorate of Environment Canada has
mapped areas prone to erosion and likely to deliver sediments to waterbodies
in southwestern Ontario, no evidence shows that federal priorities or programs
have been influenced.
 The Thames River Implementation Committee (TRIC) study used the mapped
priority areas as a basis for guiding implementation of remedial programs.
The Grand River Implementation Study (GRIC) study utilized PLUARG data in its
computer simulations of potential nonpoint loadings and embarked on a
federally assisted program to identify priority management areas within the
watershed.
With the exception of TRIC, GRIC and Environment Canada, few agencies or
studies have utilized the concept of potential contributing areas. The
objective of most agencies is to meet MOE water quality criteria in streams
under their jurisdictions. Few are concerned with potential impacts upon the
Great Lakes.
In the United States, the demonstration projects of the Environmental
Protection Agency's Great Lakes Demonstration Grant Programs have addressed
nonpoint source problems in each of the Great Lakes. EPA has focussed much of
its demonstration grant resource in Lake Erie Basin where a series of projects
and the Corps of Engineers' Lake Erie Wastewater Management Study have
focussed resources on identifying and implementing effective low cost measures
for the control of ph05phorus from nonpoint sources. Focussing the projects
in the high phosphorus clay soils of the western basin was clearly in response
to a water quality priority. However, within the selected watersheds the
emphasis has been on obtaining successful demonstrations rather than seeking
out the fields with the highest unit loads. The assumption is that the entire
western basin is a hydrologically active area and that once successfully
demonstrated, low cost measures will be adOpted throughout the area.
At the state level, Wisconsin has a well—developed priority system for
selecting its nonpoint source grant projects. Other Great Lakes states have
identified their priority problem areas as part of their state nonpoint source
strategies.
7. Control of Phosphorus
PLUARG recommends that phosphorus loads to the Great Lakes be reduced by
implementation of point and nonpoint programs necessary to achieve the
individual lake target loads specified by PLUARG.
It is further recommended that additional reductions of phosphorus to
portions of each of the five Great Lakes be implemented to reduce local
nearshore water quality problems and to prevent future degradation.
While the Governments have moved to meet the phOSphorus effluent
requirement at sewage treatment plants of l mg/L, the target loadings have not
been met due to deficiencies in the nonpoint program. Target loadings set
forth in the 1978 Agreement by the two governments remain unconfirmed.
The Toronto Area Watershed Management Study and the Rondeau Bay Study have
both been developed in part in reSponse to degradation of an important
nearshore water resource. The extent of support to implement recommendations
of these studies is unknown.
- 80 _
 
 In the United States, point source control has made excellent progress.
Nonpoint source controls have also progressed, particularly in the Lake Erie
Basin. Also, the Water Quality Board and International Joint Commission are
focussing attention on phOSphorus control problems in three Areas of Concern:
.(geographic area where Specific water quality objectives under the Agreement
are violated) Green Bay, Saginaw Bay and the Maumee River/Western Lake Erie
area.
8. Control of Sediment
PLUARG recommends that erosion and sediment control programs be improved
and expanded to reduce the movement of fine—grained sediment from land
surfaces to the Great Lakes system.
Reductions in soil erosion from cropland and streambank have received the
most attention. OMAF'S financial assistance program is designed to reduce
erosion on farmland thereby maximizing net production returns. The program
still lacks a major resource commitment to planning, technical
assistance/demonstration and evaluation to ensure widespread adoption and
implementation in priority areas over the long-term.
Conservation Services Programs have increased the amount of effort devoted
to erosion control and sedimentation, but most remedial work focusses on the
erosion of streambanks, a relatively minor source of sediments to the Great
Lakes System. Only UTRCA and ERCA have programs to reduce sedimentation from
field erosion. The UTRCA is also the only conservation authority that
conducts most of its remedial measures in priority problem areas.
There is no evidence to show that a significant reduction of sediment
loadings to the Great Lakes Basin has been accomplished.
In the United States, the U.S. Department of Agriculture's soil
conservation programs continue to operate with increasing emphasis on control
through tillage practices. The Great Lakes Demonstration Grant Program of EPA
and the Lake Erie Wastewater Management Study of the Corps of Engineers both
stress sediment control as a means of controlling phOSphorus loads to the
lakes. Some sediment control regulations have been adepted by state and local
governments as reported above.
 
9. Control of Toxic Substances
PLUARG recommends the following actions be taken to reduce inputs of toxic
substances to the Great Lakes:
i) Control of toxic substances at their sources;
ii) Closer co-operation of both countries in the implementation of
toxic substancescontrol legislation and programs;
iii) . Proper management and ultimate disposal of toxic substances
presently in use;
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ere
d.
The
Par
tie
s h
ave
co-
Ope
rat
ed
in
a l
imi
ted
num
ber
of
joi
nt
stu
die
s o
n t
oxi
c
sub
sta
nce
s,
par
tic
ula
rly
the
pro
gra
m t
o r
edu
ce
loa
din
gs
to
the
Nia
gar
a R
ive
r.
How
eve
r,
the
re
are
dif
fer
enc
es
bet
wee
n t
he
two
in
the
typ
es
and
con
cen
tra
tio
ns
of
che
mic
als
tha
t m
ay
be
uti
liz
ed.
Pro
ble
ms
con
cer
nin
g s
afe
tra
nsp
ort
of
haz
ard
ous
che
mic
als
wit
hin
eac
h c
oun
try
hav
e y
et
to
be
sol
ved
,
and
the
re
has
bee
n n
o a
gre
eme
nt
on
pol
ici
es
for
tra
nSp
ort
ing
sub
sta
nce
s a
cro
ss
the
bor
der
.
The
use
of
per
sis
ten
t p
est
ici
des
,
e.g
.
DDT
, d
iel
dri
n,
aft
er
Wor
ld
War
II
re
su
lt
ed
in
wi
de
Sp
re
ad
en
vi
ro
nm
en
ta
l
pr
ob
le
ms
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
In
ad
di
ti
on
,
loc
al
ma
nu
fa
ct
ur
in
g
or
pr
oc
es
si
ng
of
so
me
pe
st
ic
id
es
,
e.
g.
mi
re
x,
cau
sed
reg
ion
al
con
tam
ina
tio
n p
rob
lem
s i
n t
he
lak
es
sys
tem
.
Sin
ce
the
ear
ly
197
05,
ho
we
ve
r,
th
e
Un
it
ed
St
at
es
an
d
Ca
na
di
an
Go
ve
rn
me
nt
s
ha
ve
mo
ve
d
to
ba
n
or
sev
ere
ly
res
tri
ct
the
use
s
of
the
se
che
mic
als
--
res
ult
ing
in
gra
dua
lly
de
cl
in
in
g
co
nt
am
in
an
t
le
ve
ls
in
fi
sh
an
d
wi
ld
li
fe
.
Ho
we
ve
r,
be
tw
ee
n
19
66
an
d
l98
l a
gri
cul
tur
al
use
of
les
s p
ers
ist
ent
her
bic
ide
s a
nd
ins
ect
ici
des
nea
rly
tri
ple
d,
wit
h
mos
t
agr
icu
ltu
ral
cro
pla
nd
rec
eiv
ing
tre
atm
ent
.
Env
iro
nme
nta
l
imp
act
s o
f t
his
che
mic
al
usa
ge
hav
e b
een
loc
ali
zed
, b
ut
mon
ito
rin
g b
y b
oth
the
Un
it
ed
St
at
es
an
d
Ca
na
da
si
nc
e
l9
78
ha
ve
in
cr
ea
si
ng
ly
id
en
ti
fi
ed
le
ve
ls
of
the
se
che
mic
als
in
tri
but
ari
es
to
the
Gre
at
Lak
es,
par
tic
ula
rly
Lak
es
Eri
e
and
Ont
ari
o.
The
re
is
con
fli
cti
ng
opi
nio
n
as
to
whe
the
r
the
ado
pti
on
of
con
ser
vat
ion
til
lag
e w
ill
inc
rea
se
pes
tic
ide
usa
ge.
Bot
h t
his
que
sti
on,
and
the
sho
rt
and
lon
g-t
erm
imp
act
s
of
les
s
per
sis
ten
t
her
bic
ide
s
and
ins
ect
ici
des
usage need further study.
The
Ont
ari
o P
est
ici
des
Act
has
rem
ove
d m
any
tox
ic
sub
sta
nce
s f
rom
the
mar
ket
and
has
mad
e
it
man
dat
ory
tha
t o
nly
tra
ine
d
per
son
nel
can
app
ly
suc
h
com
pou
nds
.
How
eve
r,
mos
t
agr
icu
ltu
ral
use
s
are
exe
mpt
and
do
not
req
uir
e
personnel to be licensed.
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Or
ga
no
ch
lo
ri
ne
s
mi
gr
at
in
g
fr
om
in
du
st
ri
al
wa
st
e
si
te
s
ar
e
st
il
l
cr
ea
ti
ng
pr
ob
le
ms
.
Th
ei
r
re
gu
la
ti
on
wi
ll
ev
en
tu
al
ly
co
me
un
de
r
th
e
ju
ri
sd
ic
ti
on
of
th
e
On
ta
ri
o
Wa
st
e
Ma
na
ge
me
nt
Co
rp
or
at
io
n.
Th
e
OW
MC
,
in
co
nj
un
ct
io
n
wi
th
th
e
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t,
is
st
ar
ti
ng
to
em
ba
rk
on
a
pr
og
ra
m
to
id
en
ti
fy
hi
st
or
ic
an
d
ex
is
ti
ng
wa
st
e
di
sp
os
al
si
te
s.
ON
MC
ha
s
id
en
ti
fi
ed
ar
ea
s
su
it
ab
le
fo
r
ha
za
rd
ou
s
wa
st
e
fa
ci
li
ti
es
an
d
a
si
te
—s
pe
ci
fi
c
se
ar
ch
is
in
pr
og
re
ss
.
A
st
ud
y
of
th
e
po
te
nt
ia
l
in
On
ta
ri
o
fo
r
re
du
ct
io
n,
re
us
e
an
d
re
cy
cl
in
g
of
ha
za
rd
ou
s
an
d
ot
he
r
in
du
st
ri
al
wa
st
es
ha
s
be
en
co
mm
is
si
on
ed
by
OW
MC
an
d
th
e
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
ha
s
be
en
ac
ti
ve
in
pr
om
ot
in
g
recycling.
Fe
w
jo
in
t
ef
fo
rt
s
to
as
se
ss
cu
mu
la
ti
ve
an
d
sy
ne
rg
is
ti
c
ef
fe
ct
s
of
co
nt
am
in
an
ts
.
Th
is
as
pe
ct
of
to
xi
c
su
bs
ta
nc
es
is
st
il
l
po
or
ly
un
de
rs
to
od
,
bu
t
bo
th
th
e
fe
de
ra
l
an
d
pr
ov
in
ci
al
go
ve
rn
me
nt
s
ar
e
co
nd
uc
ti
ng
re
se
ar
ch
in
th
is
fi
el
d.
Wa
te
r
qu
al
it
y
ob
je
ct
iv
es
co
nt
in
ue
to
be
re
fi
ne
d
as
im
pa
ct
s
up
on
wa
te
r
qu
al
it
y
an
d
aq
ua
ti
c
bi
ot
a
ar
e
be
tt
er
un
de
rs
to
od
.
In
th
e
Un
it
ed
St
at
es
,
ma
ny
of
th
e
mo
st
pe
rs
is
te
nt
an
d
bi
oa
cc
um
ul
at
iv
e
pe
st
ic
id
es
ha
ve
be
en
ba
nn
ed
fr
om
us
e
an
d b
io
de
gr
ad
ab
le
al
te
rn
at
iv
es
ha
ve
re
pl
ac
ed
th
em
.
Ho
we
ve
r,
th
e
ov
er
al
l
qu
an
ti
ty
of
pe
st
ic
id
es
in
us
e
ha
s
steadily increased.
In
th
e
Un
it
ed
St
at
es
le
gi
sl
at
io
n
en
ac
te
d
si
nc
e
PL
UA
RG
ha
s
ra
pi
dl
y
ch
an
ge
d
to
xi
c
su
bs
ta
nc
es
re
gu
la
ti
on
.
Th
e
To
xi
c
Su
bs
ta
nc
e
Co
nt
ro
l
Ac
t
ad
dr
es
se
s
th
e
ma
nu
fa
ct
ur
e
an
d
us
e
of
co
mp
ou
nd
s,
th
e
Re
so
ur
ce
Co
ns
er
va
ti
on
an
d
Re
co
ve
ry
Ac
t
ad
dr
es
se
s
th
e
tr
an
sp
or
t
an
d
di
Sp
os
al
of
to
xi
c
su
bs
ta
nc
es
an
d
th
e
so
-c
al
le
d
Su
pe
rf
un
d
Pr
og
ra
m
ad
dr
es
se
s
cl
ea
n
up
of
ha
za
rd
ou
s
wa
st
e
si
te
s.
Th
e
co
mb
in
ed
ef
fe
ct
is
re
gu
la
ti
on
of
vi
rt
ua
ll
y
ev
er
y
as
pe
ct
of
to
xi
c
su
bs
ta
nc
es
.
10
.
Co
nt
ro
l
of
Mi
cr
oo
rg
an
is
ms
P
L
U
A
R
G
r
e
c
o
m
m
e
n
d
s
th
at
e
p
i
d
e
m
i
o
l
o
g
i
c
a
l
e
vi
d
e
n
c
e
be
e
va
l
ua
t
e
d
to
e
s
t
a
b
l
i
s
h
a
p
p
l
i
c
a
b
l
e
m
i
c
r
o
b
i
o
l
o
g
i
c
a
l
c
r
i
t
e
r
i
a
f
o
r
b
o
d
y
c
o
n
t
a
c
t
r
e
c
r
e
a
t
i
o
n
a
l
u
s
e
o
f
w
a
t
e
r
r
e
c
e
i
vi
n
g
r
u
n
o
f
f
f
r
o
m
ur
b
a
n
an
d
a
g
r
i
c
ul
t
ur
a
l
so
ur
ce
s.
No
c
h
a
n
g
e
s
in
c
r
i
t
e
r
i
a
ha
ve
be
en
es
ta
bl
is
he
d.
11
.
Ag
ri
cu
lt
ur
al
La
nd
Us
e
P
L
U
A
R
G
r
e
c
o
m
m
e
n
d
s
t
h
a
t
a
g
e
n
c
i
e
s
w
h
i
c
h
a
s
s
i
s
t
f
a
r
m
e
r
s
a
d
o
p
t
a
g
e
n
e
r
a
l
p
r
o
g
r
a
m
to
h
e
l
p
f
a
r
m
e
r
s
d
e
ve
l
o
p
an
d
i
m
p
l
e
m
e
n
t
wa
t
e
r
q
ua
l
i
t
y
pl
an
s.
Th
is
pr
og
ra
m
sh
ou
ld
in
cl
ud
e:
i)
A
s
i
n
g
l
e
p
l
a
n
d
e
ve
l
o
p
e
d
f
o
r
ea
ch
fa
rm
,
wh
e
r
e
ne
ed
ed
;
ii
)
C
o
n
s
i
d
e
r
a
t
i
o
n
o
f
a
l
l
p
o
t
e
n
t
i
a
l
n
o
n
p
o
i
n
t
s
o
u
r
c
e
p
r
o
b
l
e
m
s
r
e
l
a
t
e
d
to
a
g
r
i
c
ul
t
ur
a
l
p
r
a
c
t
i
c
e
s
,
i
n
c
l
ud
i
n
g
er
os
io
n,
f
e
r
t
i
l
i
ze
r
an
d
p
e
s
t
i
c
i
d
e
u
s
e
,
l
i
v
e
s
t
o
c
k
o
p
e
r
a
t
i
o
n
s
a
n
d
d
r
a
i
n
a
g
e
;
a
n
d
ii
i)
A
p
l
a
n
c
o
m
m
e
n
s
ur
a
t
e
w
i
t
h
th
e
fa
rm
er
s'
a
b
i
l
i
t
y
to
s
us
t
a
i
n
an
e
c
o
n
o
m
i
c
a
l
l
y
v
i
a
b
l
e
o
p
e
r
a
t
i
o
n
.
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 Non
e o
f t
he
age
nci
es
man
dat
ed
to
ass
ist
far
mer
s h
ave
ado
pte
d a
pro
gra
m
whic
h is
dire
cted
towa
rds
deve
lopi
ng
indi
vidu
al
farm
wate
r qu
alit
y ma
nage
ment
plan
s.
Assi
stan
ce p
rogr
ams
are
gene
rall
y of
fere
d on
a fi
rst-
come
, f
irst
-ser
ve
basi
s an
d ar
e la
rgel
y re
stri
cted
to t
he p
rovi
sion
of f
ixed
cost
-sha
re f
unds
emphasizing the construction of structural remedial measures.
In
the
Uni
ted
Sta
tes
, m
ajo
r c
han
ge
is
und
erw
ay
in
til
lag
e p
rac
tic
es
as
des
cri
bed
els
ewh
ere
in
thi
s r
epo
rt.
The
gre
ate
st
cha
nge
s a
re
occ
urr
ing
in
the
wes
ter
n L
ake
Eri
e b
asi
n u
nde
r t
he
sti
mul
us
of
cha
ngi
ng
tec
hno
log
y,
cha
ngi
ng
econ
omic
cond
itio
ns,
educ
atio
n an
d as
sist
ance
prog
rams
.
Some
addr
ess
soil
cons
erva
tion
and
some
(EPA
and
COE)
addr
ess
wate
r qu
alit
y,
but
are
focu
ssin
g
on c
onse
rvat
ion
till
age.
Simi
lar
EPA
and
USDA
proj
ects
and
prog
rams
oper
atin
g
elsewhere are encouraging tillage practice changes.
12. Urban Land Use
PLU
ARG
rec
omm
end
s t
he
dev
elo
pme
nt
of
man
age
men
t p
lan
s f
or
con
tro
lli
ng
urb
an
sto
rmw
ate
r r
uno
ff.
The
se
pla
ns
sho
uld
inc
lud
e:
i)
Prop
er d
esig
n of
urba
n st
ormw
ater
syst
ems
in d
evel
opin
g ar
eas
such that the natural stream flow characteristics are
maintained; and
ii)
Pro
vis
ion
for
sed
ime
nt
con
tro
l i
n d
eve
lop
ing
are
as,
and
con
tro
l
of
tox
ic
sub
sta
nce
s f
rom
com
mer
cia
l a
nd
ind
ust
ria
l a
rea
s.
Bec
aus
e o
f t
he
exp
ens
e o
f u
p-g
rad
ing
exi
sti
ng
sys
tem
s,
sto
rmw
ate
r
man
age
men
t p
lan
s s
hou
ld
deal
pri
mar
ily
wit
h n
ew
dev
elo
pme
nt.
Old
dev
elo
pme
nt
sho
uld
be
imp
rov
ed
onl
y i
f i
t i
s c
rea
tin
g s
eve
re
pro
ble
ms
in
a l
oca
liz
ed
are
a.
In
Can
ada
,
urb
an
sou
rce
s o
f n
onp
oin
t p
oll
uti
on
hav
e r
ece
ive
d v
ery
lit
tle
attention. Most provincial and watershed agencies addressed problems
asso
ciat
ed w
ith
exce
ssiv
e st
ormw
ater
runo
ff a
nd h
ave
take
n th
e po
siti
on t
hat
urban nonpoint sources of pollution are negligible compared to agricultural
sour
ces.
Agen
cies
have
tend
ed t
o id
enti
fy p
h05p
horu
s an
d se
dime
nts
as t
he k
ey
prob
lems
, an
d ha
ve i
gnor
ed c
ompo
unds
such
as p
heno
ls,
PCBs
, m
ercu
ry a
nd l
ead
which orginate almost exclusively from urban areas.
With
the
assi
stan
ce o
f pr
ovin
cial
and
wate
rshe
d ag
enci
es o
n ur
ban
nonp
oint
sour
ces
of p
ollu
tion
, s
ever
al m
unic
ipal
itie
s ha
ve d
evel
oped
comp
rehe
nsiv
e
stormwater management policies, guidelines and plans. These plans are
des
ign
ed
to
min
imi
ze
flo
odi
ng,
sed
ime
nt
and
rel
ate
d p
oll
uta
nt
loa
ds
fro
m n
ew
deve
l0pm
ents
.
Howe
ver,
the
lack
of d
esig
n cr
iter
ia,
inad
equa
te p
lann
ing
tool
s
and
limi
ted
surv
eill
ance
and
enfo
rcem
ent,
limi
t th
e ef
fect
iven
ess
of t
hese
initiatives.
In urban areas there has been little attempt to promote policies of
cont
roll
ing
poll
utio
n at
its
sour
ce b
efor
e it
ente
rs u
rban
runo
ff.
The
Toro
nto
Area
Wate
rshe
d Ma
nage
ment
Stud
y is
deal
ing
with
urba
n no
npoi
nt
sou
rce
s o
f p
oll
uti
on
on
a "
sew
ers
hed
"
bas
is.
Man
age
men
t p
lan
s a
nd
gui
del
ine
s
will
be f
ormu
late
d fo
r ea
ch b
asin
and
seve
re p
robl
ems
will
be a
ddre
ssed
as
they are found.
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 In
th
e
Un
it
ed
St
at
es
,
ur
ba
n
la
nd
us
e
is
th
e
ju
ri
sd
ic
ti
on
of
lo
ca
l
go
ve
rn
me
nt
.
A
nu
mb
er
of
mu
ni
ci
pa
li
ti
es
ha
ve
pa
ss
ed
se
di
me
nt
co
nt
ro
l
'o
rd
in
an
ce
s
an
d
ar
e
co
nd
uc
ti
ng
la
nd
us
e
pl
an
ni
ng
to
pr
ot
ec
t
wa
te
r
qu
al
it
y.
Th
e
Wa
te
r
Qu
al
it
y
Ma
na
ge
me
nt
Pr
og
ra
m
fu
nd
ed
un
de
r
Se
ct
io
n
20
8
of
th
e
Cl
ea
n
Wa
te
r
Ac
t
pr
ov
id
ed
su
pp
or
t
fo
r
ma
jo
r
wa
te
r
qu
al
it
y
pl
an
ni
ng
ef
fo
rt
s
at
re
gi
on
al
an
d
st
at
e
le
ve
ls
du
ri
ng
th
e
la
te
l9
70
's
.
Ma
ny
of
th
e
re
su
lt
in
g
pl
an
s
we
re
li
nk
ed
to
la
nd
us
e.
Th
e
be
st
ex
am
pl
e
of
th
is
is
in
so
ut
hw
es
te
rn
Wi
sc
on
si
n.
Th
er
e
al
l
ex
te
ns
io
ns
of
se
we
r
se
rv
ic
e
in
to
ne
w
ar
ea
s
mu
st
be
co
ns
is
te
nt
wi
th
th
e
re
gi
on
al
la
nd
us
e/
wa
te
r
qu
al
it
y
pl
an
on
a
si
te
-s
pe
ci
fi
c
ba
si
s.
Un
fo
rt
un
at
el
y,
su
ch
st
ro
ng
pr
og
ra
ms
ar
e
un
co
mm
on
.
13
.
We
tl
an
ds
an
d
Fa
rm
la
nd
s
PL
UA
RG
re
co
mm
en
ds
th
e
pr
es
er
va
ti
on
of
we
tl
an
ds
,
an
d
th
e
re
te
nt
io
n
fo
r
ag
ri
cu
lt
ur
al
pu
rp
os
es
of
th
os
e
fa
rm
la
nd
s
wh
ic
h
ha
ve
th
e
le
as
t
na
tu
ra
l
limitations for this use.
In
On
ta
ri
o,
OM
AF
re
co
gn
iz
es
an
d
pr
om
ot
es
th
e
va
lu
e
of
pr
es
er
vi
ng
pr
im
e
ag
ri
cu
lt
ur
al
la
nd
th
ro
ug
h
th
e
us
e
of
it
s
fo
od
la
nd
gu
id
el
in
es
.
Th
e
fa
ct
th
at
th
es
e
ar
e
on
ly
gu
id
el
in
es
ha
s
li
mi
te
d
th
ei
r
ov
er
al
l
ef
fe
ct
iv
en
es
s
in
re
du
ci
ng
th
e
lo
ss
of
pr
im
e
ag
ri
cu
lt
ur
al
la
nd
.
Ov
er
th
e
pa
st
tw
o
ye
ar
s
th
e
On
ta
ri
o
Mi
ni
st
ry
of
Na
tu
ra
l
Re
so
ur
ce
s
ha
s
be
en
de
ve
lo
pi
ng
a
po
li
cy
st
at
em
en
t
fo
r
co
ns
er
vi
ng
im
po
rt
an
t
we
tl
an
ds
.
In
su
pp
or
t
of
th
is
po
li
cy
st
at
em
en
t,
En
vi
ro
nm
en
t
Ca
na
da
an
d
th
e
On
ta
ri
o
Mi
ni
st
er
y
of
Na
tu
ra
l
Re
so
ur
ce
s
ha
ve
jo
in
tl
y
de
ve
lo
pe
d
a
we
tl
an
d
ev
al
ua
ti
on
sy
st
em
to
be
us
ed
to
de
te
rm
in
e
th
e
re
la
ti
ve
va
lu
e
of
we
tl
an
ds
wh
en
ma
ki
ng
la
nd
us
e
pl
an
ni
ng
de
ci
si
on
s.
En
vi
ro
nm
en
t
Ca
na
da
ha
s
al
so
ma
pp
ed
th
e
ar
ea
s
of
we
tl
an
ds
da
ti
ng
fr
om
p
r
e
s
e
t
t
l
e
m
e
n
t
ti
me
un
ti
l
th
e
p
r
e
s
e
n
t
to
d
e
t
e
r
m
i
n
e
ra
te
of
lo
ss
of
th
is
i
m
p
o
r
t
a
n
t
r
e
s
o
u
r
c
e
.
M
a
p
s
wi
l
l
be
p
r
o
v
i
d
e
d
to
lo
ca
l
j
u
r
i
s
d
i
c
t
i
o
n
s
.
A
n
u
m
b
e
r
o
f
w
e
t
l
a
n
d
a
c
q
u
i
s
i
t
i
o
n
s
h
a
v
e
b
e
e
n
m
a
d
e
b
ut
a
c
q
u
i
s
i
t
i
o
n
p
r
o
g
r
a
m
s
a
r
e
h
a
m
p
e
r
e
d
du
e
to
la
ck
o
f
f
u
n
d
a
n
d
l
o
n
g
—
t
e
r
m
m
a
n
a
g
e
m
e
n
t
.
A
n
u
m
b
e
r
of
s
t
u
d
i
e
s
d
i
r
e
c
t
e
d
at
im
pr
ov
in
g
ou
r
un
d
e
r
s
t
a
n
d
i
n
g
of
k
e
y
we
t
l
a
n
d
s
ha
ve
al
so
be
en
un
de
rt
ak
en
.
In
t
h
e
U
n
i
t
e
d
S
t
a
t
e
s
,
t
h
e
D
r
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PLUARG data was disseminated to conservation authorities and is available
at major libraries.
It is questionable if this information was effectively
presented at the county level and certainly not at the township level. The
IJC could not promote the PLUARG recommendations nor could it assist directly
the local agencies in identifying and solving nonpoint source problems as such
actions are the reSponsibility of the signatories to the 1978 Great Lakes
Water Quality Agreement — Article VI(le).
15. Review of Implementation
PLUARG recommends:
i) The International Joint Commission insure regular review of
programs undertaken for the implementation of recommendations
from this reference; and
ii) That nonpoint source interests be represented during these
reviews.
The actions of this Task Force represent the first formal review by the
IJC of the activities of the governments in support of the PLUARG
recommendations. However, IJC through its Boards and Windsor Office actively
participated in the Post-PLUARG reviews conducted by the Great Lakes Basin
Commission.
16. Surveillance
PLUARG recommends that tributary monitoring programs be expanded to
improve the accuracy of loading estimates of sediment, phosphorus, lead and
PCBs. Sampling programs:
i) Should be based on stream response characteristics, with
intensive sampling of runoff events, where necessary; and
ii) Should be expanded to include toxic organic compounds, toxic
metals and other parameters as may be defined in the future.
Further, the role of atmospheric inputs should be considered in the
evaluation ofGreat Lakes pollution, with special consideration given to
determination of the sources of major atmospheric pollutants.
Efforts should be made to improve the co-ordination between data
collection and data user groups, and agreements established regarding data
collection standards and accessibility.
PLUARG further recommends that the adequacy of U.S. Great Lakes nearshore
and offshore water surveillance efforts be examined.
In Ontario, the Saugeen River (L. Huron), Thames River (L. St. Clair) and
the Grand River (L. Erie) are sampled intensively for a full range of toxic
organics and metals.
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 Atmospheric
pollutants
are
monitored
in
the
Canadian
portion
of
the
Basin
at
l6
sites
for
nutrients
in
major
ions
and
Cu,
Pb,
Zn,
Fe
and
Cr.
The
sampling
network
has
been
expanded
since
1978
to
include
each
of
the
Great
Lakes
Basins.
Both
bulk
and
wet
deposition
are
monitored.
The
period
of
record
remains
too
short
to
make
loading
estimates
for
the
individual
lake
basins
with
confidence.
Data
sets
are
made
available
annually
to
the
International
Joint
Commission.
Tributary
monitoring
data
are
released
in
an
annual
report.
The
most
recently
available
data
-
for
l980
-
pertaining
to
toxic
substances
could
not
be
analyzed
and
interpreted
for
this
report
due
to
resource
and
time
limitations.
In
the
absence
of
such
analysis
and
interpretation,
its
significance
to
the
health
of
the
Great
Lakes
ecosystem
remains
unknown.
In
the
United
States,
the
Geological
Survey
(USGS)
maintains
an
extensive
system
of
stream
guaging
stations
which
record
flow
levels
and
some
limited
water
quality
data.
Each
state
conducts
water
quality
monitoring
at
key
tributary
mouths.
Traditionally,
the
states
have
gathered
monthly
grab
samples
and
submitted
the
data
to
the
Great
Lakes
Regional
Office
of
the
Commission
where
annual
loads
have
been
calculated
using
the
Beale
ratio
estimator.
During
the
past
two
years
additional
sampling
of
high
flow
events
on
key
tributaries
has
been
supported
by
the
EPA
Great
Lakes
National
Program
Office
(GLNPO)
in
order
to
verify
the
loading
estimates.
A
program
of
fish
tissue
and
sediment
sampling
in
the
tributary
mouth
areas
is
also
being
conducted
by
GLNPO
using
gas
chromatography/mass
spectroscopy
scans
in
order
to
locate
toxic
contamination
problems.
17. Role of the Public
PLUARG recommends that the International Joint Commission establish a
comprehensive public
participation program
at the
outset
of future
references.
No
new
references
have
been
made
to
the
Commission
since
this
recommendation
was
made
to
the
Governments
in
l980.
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 6. Conclusions
The Task Force finds that cost-effective management practices and
implementation programs are available and have been demonstrated in the Great
Lakes Basin. Sufficient technical knowledge exists to support implementation
of programs to reduce nonpoint sources of pollution to the Great Lakes.
As a result of an extensive review of programs, practices and issues
surrounding the management of nonpoint sources of water pollution, the
Nonpoint Source Control Task Force concludes that the basic recommendations
developed by the PLUARG and presented in its July l978 final report remain
valid. The Nonpoint Source Control Task Force is concerned that with the
exception of surveillance, the governments have not formally responded to the
PLUARG recommendations. There have been, however, a number of local
initiatives directed towards improving erosion and sedimentation control and
addressing site-specific water quality problems. It is doubtful if these
efforts will become part of a cohesive and coordinated program to deal with
nonpoint loadings to the Great Lakes until the Parties fulfill their
commitments under Annex III of the Great Lakes Water Quality Agreement of l978.
6.l Programs
1. Successful nonpoint source projects have required multi-agency
involvement at the earliest stages of planning through to
implementation and evaluation. The most successful programs
have established a formal framework for involvement and a
clearly defined lead agency. Programs which have ignored these
concepts have not had wideSpread success. Adoption of the lead
agency concept has improved overall accountability for program
design and achievements and assisted in bringing together
divergent viewpoints in a constructive manner.
2. Demonstration projects conducted in specific geographic areas
have been highly successful in achieving local implementation
and in quantifying reductions in sediment and ph05phorus
losses. Factors which have lead to project success include:
— Providing a focus which enrolls local support through a sense of
reSponsibility, provides credibility, enhances communication,
builds local leadership and generally creates vitality.
- Providing a point of focus for federal and state/provincial
programs which when integrated around specific objectives can
produce results exceeding the sum of individual agency efforts.
- Setting Specific objectives which are understood and supported
by the project personnel and the affected communities.
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 Providing equipment for experimental use on the farmer's own
land and actual experience with the management practice on a
small scale together with providing direct hands-on,
in—the-field technical assistance to assure understanding and
acceptance by the farmer.
Providing demonstration sites throughout the project area so
that many owners see the practice being used by people they
know, on familiar land.
The success of some local/regional government agencies in taking
the initiative after PLUARG is admirable, but the area effected
has been small.
Improving Great Lakes water quality has not been a specific
objective of many of the existing nonpoint programs in Canada
and the United States. These programs are primarily directed
towards the prevention of soil erosion and their main objective
is to preserve topsoil and maintain or improve agricultural
production. Although pollution control has not been maximized,
this has not hampered the success of individual projects.
However, the lack of a comprehensive overall management
strategy, including a method for evaluating program success, has
made it difficult to assess their cost-effectiveness in meeting
Great Lakes water quality objectives.
Extensive background data bases exist in the PLUARG pilot
watersheds, the western Lake Erie watersheds, and a few other
loacations. Such watersheds provide an opportune area for the
priority implementation of remedial measures to assess and
demonstrate their overall effectiveness.
United States baseline (long-term) soil conservation programs
are operating with diminishing resources and a lack of c ear
priority focus on water quality or benefits to the Great Lakes.
Decreased resources also reduce the support that the baseline
programs can give to special projects.
The policy of shifting responsibility from the United States
federal to state levels has, with few exceptions, not resulted
in increased State resources.
Loadings of phosphorus from urban stormwater runoff are
relatively small compared to other sources. Therefore, no
remedial programs are necessary nor such programs are
cost—effective on a basin-wide basis to control pollutants from
urban nonpoint source runoff. Loadings of heavy metals (e.g.
lead and zinc) may represent an important source of pollutants
in some harbors, estuaries and nearshore areas and, therefore,
further assessment is needed.
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 With a continued scarcity of resources, it will be necessary for
governments to identify their priority management areas and
target their resource expenditures accordingly.
Transport and Transformations
Assessment of priorities for implementing point and nonpoint
source management practices must consider the issues of
phOSphorus and sediment transport through streams and their
subsequent delivery to the Great Lakes.
Phosphorus Bioavailability
Point and nonpoint sources of phosphorus are bioavailable and
both must be addressed in establishing cost-effective remedial
strategies and making management decisions.
Pesticides
The use of toxic chemicals for pest control purposes have
increased substantially in the Great Lakes Basin over the last
decade. Although the governments have either banned and/or
severely restricted the use of persistent organochlorines, their
replacements, and especially herbicides, are being used in
greater frequency and also quantity.
Pesticide levels in some tributaries of the Great Lakes,
especially those situated in close proximity to the areas of
application, are of special concern. Another matter of even
greater concern is the contamination of groundwater resources by
the numerous chemicals used generously for pest and weed control
purposes.
Wind Erosion
Wind erosion of soils in the Great Lakes Basin is seen as a
factor affecting lake loadings of sediment and phosphorus.
Fortunately, some of the remedial measures designed to reduce
soil erosion are effective in dealing with wind erosion.
Evaluation of Program Effectiveness
Since PLUARG there have been changes in the monitoring of Great
Lakes tributaries in order to provide more accurate assessments
of total pollutant loadings. These changes include a greater
emphasis on other parameters and towards sampling runoff events
which transport a disproportionate share of the total nonpoint
load.
Continuous tributary monitoring is extremely important in order
to provide the necessary data to calibrate watershed models and
to evaluate the long-term effectiveness of program success.
Over the short-term even well designed tributary monitoring
programs will not be sufficiently sensitive to detect the
initial changes in pollutant loads.
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 Measurement of changes in management practices and their
location on the landscape will have to be monitored to determine
progress in the short-term and explain long-term changes in
tributary loads.
The Great Lakes Overview Model, developed under PLUARG, was the
first attempt to estimate phOSphorus loading reductions which
could be achieved under different remedial measures strategies.
Today a number of more refined approaches to watershed modelling
are available and should be actively pursued in order to provide
a basis for assessing expected reductions in nonpoint pollutant
loads.
The degree of uncertainty for the above issues has been reduced
to a level where aggressively pursuing widespread implementation
of a nonpoint source management program can proceed with
assurance of cost-effective improvement in water quality as well
as associated resource conservation benefits.
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7. Recommendations
The Nonpoint Source Control Task Force recommends that:
l.
The International Joint Commission renew its request to immediately
ask the Governments to respond to the PLUARG recommendations and to
complete their negotiations on Annex 3. Further, agencies and
governments should develop and implement policies and funding
mechanisms in support of an accelerated nonpoint program e.g.
Ontario's Urban Drainage Policy and Guidelines and funding or the
lO-year accelerated conservation tillage program identified in the
LEWMS l982. The Commission is also asked to act independently to
plan and fund a greater effort to make governmental agencies and the
public aware of the PLUARG recommendations and their individual
reSponsibility in the management of the Great Lakes ecosystem.
That the Governments provide sufficient time and resources to ensure
that programs have clearly defined goals and objectives, assess the
nature and extent of the problem, prioritize problem areas, provide
for demonstration, identify the most cost-effective remedial
measures, provide technical assistance and adequate resources and
provide for ongoing monitoring and evaluation.
That areas within watersheds which have a higher potential to deliver
pollutants be identified and that implementation of measures in these
areas receive priority attention.
That an effective information and education effort to create a better
awareness of remedial measures and their benefits and provision of
adequate technical assistance be a part of any implementation
effort. This will ensure timely adoption and the long-term success
of the program.
That implementation of remedial practices be, at least in part,
focussed on a demonstration watershed approach (e.g. PLUARG pilot
watersheds and western Lake Erie tributaries) which will provide a
basis for adequate monitoring and evaluation of program success.
That overall effectiveness of nonpoint source control programs in
attaining phOSphorus target loads be evaluated through simulation
modelling, surveys of the extent of implementation of agricultural
practices and tributary monitoring.
That developing urban areas be guided by a master drainage plan and
stormwater management plan which make integration of quality as well
as quantity design possible at the design stage of proposed urban
drainage systems to maximize benefits. Urban erosion and sediment
control programs should be implemented at the time of land
disturbance.
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 10.
11.
 
That studies of urban harbor, estuary and other nearshore probTem
areas incTude anaTysis of urban runoff to determine whether it
contributes significant Toadings of probTem poTTutants.
That monitoring of surface and groundwater for pesticide
residues and
their metaboTites be expanded in those areas of the basin where
pesticides use is most intense.
That
there
be
greater
emphasis
on
event
sampTing
of
tributaries
with
foTTow up interpretation in order to provide the InternationaT Joint
Commission and the Parties with an up-to-date assessment of nonpoint
Toadings.
That studies be initiated and/or expanded pertaining to nonpoint
issues and especiaTTy those identified in this report.
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 Appendix I
DETAILED DESCRIPTION or CANADIAN PROGRAMS
In the field services category a number of programs are related to soils
and crops. In April, 1983 OMAF discontinued its Farm Productivity Incentive
Program (FPIP) and, in its place, introduced a five-year, $25.5 million Soil
Conservation and Environmental Protection Assistance Program. The soil
conservation component has a budget of $1 million for 1983 and $2 million for
each of the next four years.
The program provides a 50% subsidy to a maximum of $7,500 for structural
erosion control measures such as grassed waterways, gully reclamation, chute
Spillways, terraces, contours and diversions. The subsidy program allows for
hiring of a consulting engineer to prepare appropriate designs but provides no
funds for additional staff. Soil and crop management conservation practices
are not eligible for the subsidy and the education and demonstration component
of the FPIP has been dropped.
In 1982, the FPIP provided grants totalling about $200,000 to 140 farmers
for erosion control and $200,000 for education and demonstration projects.
More funds were available, but too few farmers applied. Those who did apply,
represent only about 1.7% of the Ontario farmers in the Great Lakes basin. A
major question remains as to whether the newly expanded program will meet with
any greater level of success. The main objectives of the program are to
provide assistance to producers in controlling soil erosion, sustain crop
productivity and protect water resources. However, program funds are not
directed to priority contributingareas. Therefore, any improvement in water
quality should be considered an accidental benefit.
In addition to its capital grants program, OMAF provides staff support
(about two person-years) for demonstration projects sponsored by county farm
groups such as the Ontario Soil and Crop Improvement Association. It has
reallocated about 11 person-years of staff time to the erosion control area
since PLUARG to cover extension and administration activities. There is,
however, no full time technical staff assigned to this activity. Some of this
staff time has supported inter-agency Special basin study and demonstration
prpjects. OMAF funds have also helped to support research in conservation
ti age.
Twenty-one of Ontario's conservation authorities have Conservation
Services Programs which provide technical and financial assistance for erosion
control on private land. The Upper Thames River Conservation Authority has
actively promoted its program in a priority area, but the remainder operate on
a first-come, first—serve basis. Remedial practices are generally directed
toward streambank stabilization and tree planting; only two authorities (Essex
Region and Upper Thames River Conservation Authorities) have field erosion
control assistance programs for water quality improvement purposes.
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 The amount of money and effort that conservation authorities expend on
erosion control programs has increased since PLUARG, in spite of relatively
constant overall budgets. In 1982, approximately 27 person-years of technical
assistance were devoted to erosion programs, although most of the effort was
directed at streambank erosion problems. In 1983, the total Conservation
Services Program budget for southern Ontario conservation authorities is about
$2 million, an increase of 22% over 1982.
The Ontario Ministry of Natural Resources has initiated a program to
rehabilitate and enhance fish habitat in priority areas, and offers
cost-sharing arrangements to landowners participating in the program. Typical
management practices include streambank stabilization measures, instream
structures to improve fish habitat and reduce sediment loading from adjacent
fields. .
In 1982, about 32 km of stream were treated through co-operation with
about 20 landowners. The total annual program budget is $150,000. Staff
support comes both from head office and district office; the level in any one
year depends on the number of active projects.
There have been no significant changes in fertilizer management since
PLUARG. The OMAF continues to offer a free service to farmers in testing
soils and recommending fertilizer and lime application rates. About 15,700
farmers (about one—quarter of the total) in Ontario use the service annually.
The annual growth rate is about 5%. Likewise, the activities of the Sewage
Sludge Implementation Committee in guiding the use of sewage sludge as
fertilizer on farmland continue as before. Research on land disposal of
sewage sludge, initiated prior to 1972 under provisions of the Canada-Ontario
Water Quality Agreement, has continued.
The primary livestock residuals program is the manure storage facility
component of OMAF's Soil Conservation and Environmental Protection Assistance
Program. Eligible farmers may receive a 33.3% grant, up to $5,000, to
construct manure storage facilities and alternate water sources for
livestock. The purpose of this program is to protect water quality by
decreasing runoff from inadequate manure storage. The 1983 budget is $2.5
million, with $3.5 million planned for each of the following four years.
Also, a few conservation authoriities provide subsidies for restricting cattle
access to streams.
Agricultural pesticide field programs include advice to farmers under the
Integrated Pest Management Program (IPMP) and various publications of OMAF.
The IPMP began after the PLUARG study hadended and has had very little
influence on water quality. MOE continues to respond to pesticide-related
incidents on a site-specific basis. It is also active in cleaning up old
landfills sites and has upgraded its water qualitymonitoring system to
include analysis of more pesticides and more sampling stations.
In investigating the effects of land use activities on the Great Lakes
system, PLUARG undertook intensive studies of land uses, characteristics and
management practices in several representative watersheds in Canada and the
United States. These pilot watershed studies were undertaken in six major
drainage basins and in 11 smaller agricultural watersheds in southern
Ontario. These studies were fundamental to PLUARG in developing its
conclusions about problem identification and remedial measure recommendations.
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At the completion of PLUARG this valuable research and monitoring
framework was abandoned without further consideration as to its possible role
during the implementation of a nonpoint source management program. Because of
the intensive study which took place in these watersheds, there was a much
clearer understanding of the priority areas which needed to be treated to
reduce pollutant loadings. The excellent baseline monitoring data on which
success of remedial programs in reducing pollutant loads could have been
measured is still available.
Serious consideration should be given now to utilizing some of this
earlier investment of resources as a means to accelerate program
implementation and evaluation.
The category of studies, data base and demonstration program activities
has experienced considerable activity since PLUARG. However, most activities
have been directed at instream water quality problems, a few at nearshore
Great Lakes water quality problems, and others at the problem of erosion
impacts on long-term soil productivity.
None of these programs was specifically mounted to address the problem of
water quality on a lake-wide basis in any of the Great Lakes. A few
acknowledge the fringe benefits to Great Lakes water quality from better
management of land runoff. However, in no case does the rationale or
justification for remedial action explicitly take into account the need for,
or the magnitude of such benefits.
0f the program activities listed, only one, Thames River Implementation
Committee (TRIC), is an education-demonstration (implementation) program. The
remainder are designed to define and characterize problems and to recommend
strategies for their resolution or serve a routine water quality monitoring
unc ion.
Following a water management study by MOE of the Thames River Basin, an
inter-agency three-year work program was established in 1980 under the TRIC to
further address issues of flood control and water quality. About 95% of a
$788,000 budget was used to encourage better land management practices and
thus reduce pollution from rural diffuse sources. Public education and
demonstration projects were carried out; about l00 farmers participated in
conservation tillage and other soil conservation practice demonstrations. In
co-operation with this program, the Lands Directorate of Environment Canada
developed and applied a procedure for area-wide definition of priority
management areas.
In 1982 the inter-agency Grand River Implementation Committee (GRIC)
completed a five-year study of water quantity and quality problems in the
Grand River watershed. It recommended a comprehensive management program
including measures for controlling nonpoint source problems, both in urban and
rural areas. It recommended six priority rural areas in which more work
should be undertaken to define priority management areas and evaluate
alternative nonpoint source management measures.
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The Lake Simcoe Environmental Management Project is another inter-agency
study. It is designed to estimate phosphorus loadings to the Lake
Simcoe-Couchiching system, evaluate agricultural and urban sources of
pollution, predict future loadings and identify appropriate measures to reduce
these loads. About 70% of the three-year, $650,000 study budget is directed
at nonpoint source problems. The study is to be completed in l984.
The Stratford-Avon River Environmental Management Project is a three-year,
inter-agency study that was initiated in 1980. Through a water sampling
program, the study has estimated the role of various remedial measures on
loadings of nutrients and sediments and, ultimately, on reducing
eutrophication, bacterial concentrations, sediments and toxicants.
Recommendations which address rural and urban point and nonpoint sources of
pollution have beenprepared for public comment. Mapping of priority
management areas is also complete.
The Rondeau Bay Watershed Master Erosion Control Plan was initiated in the
fall of 1982 and completed early in 1983. The plan for reducing soil erosion
and heavy sedimentation from cropland in the Rondeau Bay area was prepared
under the direction of a Steering Committee of local farmers with funding from
MOE and 0MNR.
The study determined the extent and types of sediment and erosion
problems, and identified the steps necessary to correct the problems.
Detailed goals, objectives and strategies were presented for bringing priority
problems to an acceptable level of control. The Committee further recommended
that a full-time person be provided to give technical assistance to this
program.
The Oshawa Second Marsh Baseline Study. In l983 Environment Canada
completed a two-year study of the Oshawa Second Marsh and the adjoining
watersheds of Farewell and Harmony Creeks. Sedimentation of the Second Marsh
has been identified as a priority problem requiring attention. To this end a
detailed mapping of watershed soil erosion dating from pre-settlement of the
watershed has been completed. This information, together with the
identification of priority management areas, will enable the targeting of a
comprehensive erosion and sediment control program.
The Provincial Water Quality Monitoring Network (PNQMN) was established in
1964 to provide compliance and surveillance data on inland waters in Ontario.
Presently, about 45% of the stations in the PNQMN are located downstream of
known or suspected water quality problem areas, such as sewage treatment
plants, industrial discharges, mines, urbanized areas and major transportation
corridors. Approximately 19% of the stations are located in agricultural and
wooded or idle areas. The remaining 36% are situated at, or near, the mouths
of rivers and streams and, thus, indicate aggregate water quality from a
variety of land uses in the reSpective basins.
The outlets of 63 major tributaries to the Great Lakes representing 75% of
the Canadian basin area are monitored for routine physical, chemical and
bacteriological parameters. Load estimates for these rivers are provided
annually to the Great Lakes Water Quality Board of the International Joint
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 Commission. In response to the PLUARG recommendations concerning
survei11ance, the Enhanced Tributary Monitoring Program was estab1ished in
1979 at 15 key Great Lakes tributaries to obtain a better data base, to
- improve the precision of tributary 1oad estimates of phosphorus, sediment,
1ead and PCBs, and to estab1ish procedures to optimize future Great Lakes
tributary samp1ing. Samp1e co11ection frequency ranges from 12 times per year
at most routine stations, to more than 100 times per year at some high
priority stations.
In 1982, MOE spent approximate1y $1,500,000 on this monitoring program.
Program imp1ementation required about 22 man-years of staff time.
In 1975, a Memorandum of Agreement was signed by the governments of Canada
and
Onta
rio
esta
b1is
hing
the
Cana
da/O
ntar
io C
ost
Shar
e Ag
reem
ent
on W
ater
Quantity Surveys. The Agreement provided for the co-ordinated and
standardized co11ection of streamf1ow data in Ontario to faci1itate resources
p1anning and management. The Agreement ca11ed for the c1assification of a11
water quantity survey stations as either federa1, federa1-provincia1 or
provincia1, with the annua1 operation and maintenance costs borne by the
responsib1e party.
In 1981, the streamf10w network inc1uded 432 stations, with 216 (50%)
c1as
sifi
ed a
s fe
dera
1,
38 (
9%)
fede
ra1-
prov
inci
a1,
and
180
(41%
) c1
assi
fied
as
provincia1. Water quantity data generated by this network are essentia1 to
the
prep
arat
ion
of G
reat
Lake
s tr
ibut
ary
1oad
esti
mate
s wh
ich
are
prov
ided
annua11y to the Great Lakes Nater Qua1ity Board of the Internationa1 Joint
Commission. Continued support of the above two programs is essentia1 if the
IJC is to continue to have avai1ab1e and accurate assessment of Great Lakes
po11utant 1oadings.
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 B. Sediment and Phosphorus Transport and Modelling. Detailed monitoring
of a number of tributaries in southwestern Ontario is being carried
out to provide a calibration of the methodology used to identify
Priority Management Areas and to improve our assessment of phosphorus
transport from agricultural areas.
C. Watershed Modelling. As part of the overall program, the Great Lakes
Overview Model developed during PLUARG is being updated with a more
accurate spatial data base in the Thames Basin. The model will be
used to assist in predicting the effects of varying nonpoint source
management programs on the phOSphorus load delivered to the Great
Lakes.
The Great Lakes Ecosystem.Rehabilitation Working Group has been developing
rehabilitation strategies. The Ontario Institute of Pedology and OMAF have
estimated costs to agriculture in southern Ontario due to cropland erosion and
mapp
ed t
hese
at a
coun
ty l
evel
.
Also
, th
e On
tari
o In
stit
ute
of P
edol
ogy
with
funds from the provincial and federal governments continues to upgrade old
soil surveys in southern Ontario.
D. Legislation, Policy and Guidelines
 
None of the policies introduced since 1980 have brought any significant
change to nonpoint sources of pollution. The only current activity that could
lead to new policy or management practices is the Erosion and Sedimentation
Co-ordinating Committee (ESCC). The Committee was formed to address the
problems of accelerated loss of agricultural topsoil and streambank erosion
and associated sedimentation.
ESCC is an interministerial committee established under the Land Use
Committee of the Ontario Cabinet Committee on Resource Development (CCRD).
Its primary task is to clarify provincial ministerial responsibilities for
plan
ning
and
impl
emen
ting
eros
ion
and
sedi
ment
atio
n co
ntro
l p
rogr
ams
in t
he
Province of Ontario. The Committee has representation from the Natural
Reso
urce
s,
Envi
ronm
ent,
Agri
cult
ure
and
Food
and
Muni
cipa
l Af
fair
s a
nd H
ousi
ng
ministries.
To date the Committees' activity has yielded a number of background
stud
ies
incl
udin
g:
"Ero
sion
and
Sedi
ment
Cont
rol
Prog
ram
Stat
us"
(ESC
C,
l98l); "Interministerial Program Co-ordination, Co-operation and Liaison“
(ES
CC,
198
2);
and
"Cr
opl
and
Soil
Ero
sio
n-E
sti
mat
ed
Cos
t t
o A
gri
cul
tur
e i
n
Ontario" (Wall and Driver, l983). A report currently under preparation and
review outlines a strategy for soil erosion and sedimentation control for
Ontgrio. It is anticipated that a presentation will be made to CCRD by fall
198 .
Among the activities of special interest groups, the Ontario Institute of
Agrologists and the Soil Conservation Society of America have prepared
position papers regarding soil conservation and are urging action by
government. Some county Soil and Cr0p Improvement Associations carry out
field trials and demonstrations of soil conservation practices. The interest
leve
l o
f fa
rmer
s in
soil
cons
erva
tion
is g
rowi
ng a
t a
rapi
d ra
te.
In g
ener
al,
groups of farmers, especially in southwestern Ontario, have outpaced
gove
rnme
nt i
n ta
king
lead
ersh
ip i
n th
is a
rea.
The
loca
l i
niti
ativ
e to
form
a
Soil Conservation District in Huron county is a good example.
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URBAN
As noted earlier, the urban component of nonpoint sources has received
relatively little attention compared with rural sources since PLUARG. The
activities have centred mainly around problem characterization, watershed
planning, technology demonstrations and policy development. Also, more
attention has been given to the management of peak flows thanto the quality
of urban runoff.
Most of the relevant studies have been conducted under the Canada—Ontario
Agreement Urban Drainage Subcommittee. This information is now being used as
a basis for developing a provincial policy statement on urban drainage.
The Toronto Area Watershed Management Strategy (TANMS) is the most
comprehensive urban runoff study currently in progress. The objectives of
this study include the preparation of long-term plans for reducing nonpoint
sources of pollution, immediate abatement of problems that may endanger public
health, and reduction of pollutant loadings to Lake Ontario. Target
parameters are the heavy metals, organic compounds, micro-organisms and
nutrients. There is relatively little emphasis on sediment control, except
when suspended solids are considered to be a source of other pollutants. Any
redu
ctio
n in
load
ing
is c
onsi
dere
d de
sira
ble,
but
the
long
-ter
m go
al
is t
o
achieve water quality that meets the MOE guidelines.
The study is being conducted by MOE with involvement from the
municipalities and the Metropolitan Toronto and Region Conservation
Authority. The target areas of approximately 600 square kilometres is in
Metropolitan Toronto. The five-year study was initiated in April 1981 and is
to be completed by March 1986.
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ra
m
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ef
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,
et
c.
,
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nt
ri
bu
ti
on
of
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ll
ut
an
ts
fr
om
va
ri
ou
s
ur
ba
n
so
ur
ce
s
ca
n
be
ass
ess
ed.
Urb
an
sou
rce
s
ass
ess
men
t,
whe
n
int
egr
ate
d w
ith
rur
al
sou
rce
s
as
se
ss
me
nt
,
wil
l
fo
rm
th
e
ba
si
s
fo
r
an
op
ti
ma
l
co
nt
ro
l
st
ra
te
gy
fo
r
th
e
watershed.
Rid
eau
Riv
er
Sto
rmw
ate
r M
ana
gem
ent
Stu
dy
mai
nly
dea
ls
wit
h
aba
tin
g
the
bac
ter
iol
ogi
cal
con
tam
ina
tio
n
of
the
low
er
rea
ch
of
the
riv
er
whi
ch
has
nec
ess
ita
ted
the
clo
sin
g
of
bat
hin
g
bea
che
s.
In
thi
s
Stu
dy,
var
iou
s
con
tri
but
ing
urb
an
sou
rce
s
wer
e
ass
ess
ed,
and
the
opt
imu
m c
ont
rol
str
ate
gy
for
mul
ate
d.
In
add
iti
on,
sto
rmw
ate
r
det
ent
ion
pon
d t
ech
nol
ogy
for
qua
lit
y
control purposes was evaluated and demonstrated.
Env
iro
nme
nt
Can
ada
and
MOE
are
joi
ntl
y c
ond
uct
ing
stu
die
s o
f t
oxi
c a
nd
haz
ard
ous
sub
sta
nce
s
fro
m
urb
an
run
off
.
Sev
en
stu
dy
are
as
hav
e
bee
n
inv
est
iga
ted
in
fou
r
cit
ies
(Bu
rli
ngt
on,
Cor
nwa
ll,
Ham
ilt
on
and
Sar
nia
)
and
ru
no
ff
fr
om
Fo
rt
Er
ie
,
Ni
ag
ar
a
Fa
ll
s
an
d
We
ll
an
d
wil
l
be
mo
ni
to
re
d
as
pa
rt
of
the Canada-United States Niagara River Study.
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The
Gra
nd
Riv
er
Imp
lem
ent
ati
on
Com
mit
tee
has
rec
ent
ly
com
ple
ted
a s
tud
y
enti
tled
"Urb
an N
onpo
int
Sour
ce P
ollu
tion
and
Cont
rol"
.
The
obje
ctiv
es o
f th
e
stu
dy
wer
e t
o:
ass
ess
cur
ren
t n
onp
oin
t p
oll
uta
nt
loa
ds
fro
m m
ajo
r u
rba
n
cent
res
in t
he G
rand
Rive
r wa
ters
hed;
esti
mate
futu
re l
oadi
ngs;
eval
uate
pre
sen
t a
nd
fut
ure
imp
act
of
loa
din
gs,
and
ide
nti
fy
req
uir
ed
rem
edi
al
mea
sur
es.
The report concluded that nutrient inputs from urban runoff were small
com
par
ed
to
agr
icu
ltu
ral
dif
fus
e s
our
ces
and
sew
age
tre
atm
ent
pla
nts
.
Fiv
e
gen
era
l r
eco
mme
nda
tio
ns
wer
e p
res
ent
ed
for
imp
rov
ing
wat
er
qua
lit
y i
n s
mall
urban basins.
At
pre
sen
t,
the
mai
n i
nit
iat
ive
s i
n d
eve
lop
ing
gui
del
ine
s a
nd
pol
ici
es
for
urb
an
dra
ina
ge
hav
e
bee
n at
the
mun
ici
pal
lev
el.
The
mai
n o
bje
cti
ve
of
mun
ici
pal
pol
ici
es
and
gui
del
ine
s i
s t
o r
edu
ce
the
ris
k o
f f
loo
din
g b
y
ens
uri
ng
tha
t n
ew
dev
elo
pme
nts
ins
tal
l a
deq
uat
ely
des
ign
ed
sto
rmw
ate
r c
ont
rol
mea
sur
es.
The
dev
elo
per
is
nor
mal
ly
exp
ect
ed
to
com
ply
wit
h t
he
gui
del
ine
s
at
his
own
exp
ens
e.
Som
e
of
the
gui
del
ine
s
als
o
inc
lud
e
gen
era
l
sug
ges
tio
ns
for
red
uci
ng
sed
ime
nta
tio
n d
uri
ng
con
str
uct
ion
.
Coi
nci
den
tal
ly,
man
y o
f t
hes
e
mea
sur
es
imp
lem
ent
ed
to
red
uce
the
qua
nti
ty
of
urb
an
run
off
bri
ng
imp
rov
eme
nts
in water quality.
The
reg
ion
s o
f H
alt
on
and
Wat
erl
oo
hav
e E
col
ogi
cal
and
Adv
iso
ry
Com
mit
tee
s
whi
ch
eva
lua
te
dev
elo
pme
nt
pro
pos
als
and
ass
ess
the
ir
pot
ent
ial
env
iro
nme
nta
l
imp
act
.
The
com
mit
tee
s a
re
com
pri
sed
of
pub
lic
ser
van
ts,
con
cer
ned
cit
ize
ns
and
env
iro
nme
nta
l
exp
ert
s.
Nei
the
r
com
mit
tee
has
for
mul
ate
d
any
spe
cif
ic
pol
ici
es
rel
eva
nt
to
non
poi
nt
pol
lut
ion
,
but
all
pot
ent
ial
sou
rce
s o
f s
tre
am
loa
din
gs
are
con
sid
ere
d w
hen
dec
isi
ons
are
mad
e.
At
the
pro
vin
cia
l l
eve
l,
the
pri
mar
y i
nit
iat
ive
reg
ard
ing
pol
ici
es
for
urban stormwater management rests with the Urban Drainage Policy
Impl
emen
tati
on C
ommi
ttee
(UDP
IC),
a su
bcom
mitt
ee
of t
he W
ater
Mana
geme
nt
.
Com
mit
tee
of
the
Cab
ine
t C
omm
itt
ee
on
Res
our
ce
Dev
elo
pme
nt.
Mem
ber
shi
p o
n t
he
comm
itte
e i
nclu
des
the
repr
esen
tati
ves
of M
unic
ipal
Affa
irs
and
Hous
ing,
OMNR
and
MOE
, M
uni
cip
al
Eng
ine
ers
Ass
oci
ati
on
of
Ont
ari
o a
nd
the
Ass
oci
ati
on
of
Conservation Authorities.
The
com
mit
tee
is
pre
par
ing
Pro
vin
cia
l U
rba
n D
rai
nag
e P
oli
cie
s w
hic
h a
re
int
end
ed
to
pro
vid
e
a c
omp
reh
ens
ive
app
roa
ch
to
sto
rmw
ate
r m
ana
gem
ent
and
to
ensu
re t
hat
cumu
lati
ve d
owns
trea
m ef
fect
s of
deve
lopm
ent
are
cont
roll
ed a
nd
tha
t i
ndi
vid
ual
dev
elo
pme
nts
are
des
ign
ed
to
pro
vid
e a
n a
deq
uat
e l
eve
l o
f
con
ven
ien
ce
and
pro
tec
tio
n (
ESC
C l
98l
).
App
are
ntl
y,
the
UDP
IC
will
be
pro
duc
ing
a t
ech
nic
al
doc
ume
nt
des
cri
bin
g a
ppr
opr
iat
e t
ech
niq
ues
of
ero
sio
n
and sediment control during construction.
Als
o r
ele
van
t t
o t
his
aSp
ect
of
non
poi
nt
sou
rce
con
tro
ls
is
the
dir
ect
ive
to
con
ser
vat
ion
aut
hor
iti
es
fro
m t
he
Con
ser
vat
ion
Aut
hor
iti
es
and
Wat
er
Man
age
men
t B
ran
ch
of
OMN
R r
ega
rdi
ng
wat
ers
hed
pla
ns.
In
pre
par
ing
wat
ers
hed
pla
ns,
aut
hor
iti
es
are
exp
ect
ed
to
fac
ili
tat
e t
he
eva
lua
tio
n o
f m
uni
cip
al
mas
ter
dra
ina
ge
pla
ns.
Iss
ues
to
be
add
res
sed
wil
l
inc
lud
e,
amo
ng
oth
ers
,
imp
act
s o
f c
han
ges
in
str
eam
flo
w o
n e
ros
ion
and
con
ser
vat
ion
of
nat
ura
l
resources.
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Appendix II
CONTROL MEASURES AND PRACTICES
l. Commercial Fertilizer and Livestock Manure Management
 
Good management means fertilizing according to soil tests, at the optimum
times and using the best fertilization methods along with alternatives or
supplements to fertilizers, including barnyard manures and various
grass-legume additives.
The application of plant nutrients to soils beyond what is needed and
recommended should be rigorously discouraged. This practice does little good
for agricultural productivity while ensuring that excessive amounts of various
nutrients, both in the soluble and adsorbed form are available, to the
ecosystem. The proper timing and incorporation of manures and commercial
fertilizers will aid considerably in reducing unnecessary nutrient loss from
soils, through percolation, denitrification and runoff.
2. Pesticide Management
Proper management of pesticides requires minimizing the rate of and
Optimizing the method and timing of their application and using those with
minimum persistence and volatility.
This practice also includes pestmonitoring to improve the efficiency of
various pesticides and other alternatives and/or supplements to chemical
control of pests. Safe handling, storage and disposal of pesticides and their
containers is a necessary part of their best management. The correct
selection and management of all aSpects of pesticide use will lead to further
enhancement of the water quality of the Great Lakes. Often a combination of
mechanical cultivation and use of disease resistant cr0p varieties will aid
significantly in pesticide management.
3. Remote Location of Livestock Facility From Watercourse
PLUARG estimated that 50% of Ontario livestock facilities are within l22 m
of a watercourse. The range of distances from 30.5 m to 122 m has been
estimated as a general average required for complete filtering of excreted
phoSphorus from feedlots. In certain very Specific instances, this "critical
distance" may fall outside the range.
By zoning, or simply educating the farm community against locating
livestock feedlots within the critical distance of a surface water channel,
loading of all livestock P inputs may be significantly reduced.
 
4. Reduced Tillage Systems
 
Most tillage is a soil-structure degrading process. Hence reducing or
minimizing tillage benefits soil structure. Inherent in a reduced tillage
system concept is the opportunity to better manage crop residues. Any system
that will allow residues to be left on or near the soil surface, or
incorporated into the topsoil, rather than into the subsoil is of direct
benefit to soil and water conservation. Greatest benefit is obtained from
surface residues which protect soil from the force of falling rain, while
increasing infiltration and reducing runoff.
This section includes such systems as plow-plant, disc-plant, the use of
chisel and modified-chisel plows, proper selection and use of moldboard plows
and the consideration of alternative tillage systems such as strip tillage as
well as minimizing the depth of tillage and ensuring across-slope or contour
tillage.
5. Ridge Plant Systems
In the ridge plant system also referred to as till plant and ridge
tillage, normally a pre—formed ridge is made during cultivation or after
harvest of the previous crop. Spring seedbed preparation, planting and
applications of fertilizers and pesticides may be done in one pass over the
field.
During the subsequent growing season, one or two cultivations are
performed to control weeds and remake the ridges for the next year (Optional
to make ridges after harvest).
An estimated 30 to 80% of the residue is left on the surface to control
erosion. Ridge plant systems help prevent soil detachment by rain and soil
tranSport by runoff.
6. Zero Tillage (No-tillage or Slot Plant) Systems
Crops are planted without prior seedbed preparation. During planting, a
small slit or punch hole is opened for seed placement. The slit is made by a
fluted or ripple coulter positioned just in front of the seed opener on the
planter. Angled discs or narrow chisels may also be used. Chemical weed
control rather than inter-row cultivation is essential. Seed may be planted
into residue from chemically killed sod, in corn, soybean or cereal stubble or
during double—cropping of rowcrops after a cereal grain. Virtually no residue
is buried by the planting pass which makes the system one of the best for soil
conservation purposes.
7. Timeliness of Tillage
Timing is important to maintain residue cover as long as possible and in
providing proper conditions for conservation tillage since maximum plant
reSponse is desirable.
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Therefore, tillage should be timed to minimize erosion potential either
through fall, winter and spring runoff, i.e. fall vs. spring plowing or
tillage just prior to planting, to prevent needless exposure of finely tilled
seedbeds to rainfall runoff and crusting. Further, tillage should be timed to
avoid excessively wet conditions, during both primary and secondary
operations, to obtain proper shattering action of machinery and avoid
compaction. Optimum moisture conditions are when the soil moisture level is
below the "lower plastic limit".
8. Crop Rotation (sod—based)
Crop rotation is a planned succession of row, cereal and/or forage crops
in any given farmfield, generally on an annual basis.
Residues and vegetative cover prevent detachment and transport of sediment
and associated pollutants. A short rotation interval may have the greatest
benefit, i.e. wheat — legume - corn as opposed to wheat - legume - legume -
corn - corn - corn. Non-sod-based rotations have few of the benefits of a
sod-based rotation except improved pest control. Sod-based rotations improve
the vegetative cover and soil protection and water infiltration in appropriate
years and improve long-term soil structure through replenishing of organic
matter. Use of legumes in rotation can inexpensively replenish nitrogen
stocks in the soil.
9. Contour and Strip Cropping
 
This includes cropping operations of working, seeding and harvesting on
the contour and/or across the major slope of the land. The effects of these
practices are to decrease the slope length and reduce the downhill velocity of
runoff water, thus minimizing runoff and soil erosion. Different crops, often
a row crop alternated with a sod crop, are grown. The forage strips help
control erosion by decreasing the velocity of runoff and trapping and
filtering out the sediment from the row crop. Forages also provide organic
matter which stabilizes soil particles (structure) and increases the soil's
ability to absorb water in a similar manner to crop rotations.
l0. Cover Crops
Cover crops are grown to protect the soil surface during periods when it
is traditionally bare, i.e. fall, winter and spring. They replace the
protective value of crop residue, especially when the residue has been removed
as with corn silage. Cover crops include: rye, wheat, barley, hairy vetch,
sweet clover and red clover for corn; rye, wheat and barley for soybean
stubble; and hairy vetch, alfalfa and sweet clover for small grains. The
cover crop intercepts the impact energy of rain and prevents detachment and
transport of sediment. Cover crops may be harvested or plowed down as green
manure.
Interseeding is closely relatedto cover cropping in that a grass and/or
legume are planted between row crop rows at a suitab e time of year; however,
there is no seedbed preparation. The most successful time for interseeding‘
with corn appears to be when the crop is 6 inches or taller. Interseeded
crops may be one of red clover, ryegrass, fescue, hairy vetch or sweet
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 clover.
The interseeded crop may then be plowed under in late fall.
If left
until spring, it serves as a cover crop, generally in the form of a permanent
pasture. Permanent vegetation will protect the soil from rain and runoff
effects and thus minimize detachment and transport of sediment. Certain
critical areas that are highly erosive or already eroded should be planted
with stabilizing vegetation such as grass, shrubs and trees.
ll. Buffer Strip (filter strip)
Field borders and vegetative strips along streambanks and ditchbanks
entraps and filter out suspended sediment in transport before it leaves the
field.
A field border, often two to four planter widths (i.e. >6 m) of a
sod or cereal crop may be planted surrounding a field. It may be a temporary
vegetative control practice in place for one or two growing seasons.
Open channels should be seeded, fertilized and mulched as soon as possible
after soil is disturbed to utilize the surface moisture for seed germination.
If a cover is required late in the season, fall rye or oats may be planted as
a temporary cover until spring when permanent seeding occurs.
For small applications, a hand-held cyclone seeder may be used. For
larger, more rapid applications, on steep slopes, hydroseeding can be used.
Hydroseeding places seed, fertilizer, mulch and moisture in one application.
Mulch is most often comprised of hay or straw, anchored in place.
In agricultural areas, between row crops and an open channel, grass buffer
strips have been found to be effective in spreading and slowing runoff water
to prevent localized rilling and gullying. If the buffer is wide enough, it
can also filter out incoming sediments and nutrients.
0n 2% slopes, buffer strips should be at least eight meters wide
to have
filtering effect and even wider as slopes
increase, although size is dependent
on the depth and velocity of incoming flow.
Often where no buffer strips
exist,
the upper zone of the bank is critically weakened and may lead to
failure.
Therefore, even narrow buffers are worthwhile,
and width,
as a
minimum, should allow free access of maintenance equipment.
Buffer strips
should be as level as possible.
12. Windbreaks
A windbreak
may
be
defined
as
a vegetative
or
mechanical
barrier
designed
and constructed to reduce or eliminate the undesirable effects of excessive
wind
velocities.
A windbreak
consists
of one
to
five
rows
of trees
planted
in
open
field
areas
or
adjacent
to buildings.
Shelterbelts
are
arrangements
of
trees and shrubs
for the same purpose but have six or more rows.
Other
practices,
including
conservation
tillage
techniques,
also
reduce
the
effects
of wind erosion/tranSport.
13. Double Cropping Systems
 
Double
cropping
is
are
growing
two
crops
in
succession
on
the
same
field
in
the
same
growing
season.
Example
combinations
include
peas
and
soybeans
in
southern
Ontario
and
winter
cereals
prior
to
soybeans
in
Ohio.
The
vegetative
cover over
the
entire
season
helps
prevent
detachment
of
sediment
by rain.
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l4. Grassed Waterway
Grassed
waterways
are
broad,
shallow
and
usually
parabolic
in
- cross-section.
The
cross-sectional
area
is
large
enough,
relative
to
the
design
flow,
to maintain
the
velocities
below
erosive
levels
depending
on
the
soil
type.
Cultivation practices may take place across, and not parallel to
the
waterway
which
is often
between
9 m
and l2 m
in
width.
Often
the width
is
dictated by the requirements of crossability by cultivating and harvesting
equipment.
The channels
are lined with sod and may be harvested for hay.
If
they are to be crossable, they may also be underdrained with a tile drain to
prevent rutting by allowing quick drying.
Design principles include both
stability considerations (when grass is short) and capacity considerations
(when grasses are left uncut).
Rye or oats may be applied as a quick
temporary cover for late fall construction with permanent seeding taking place
the following spring.
In all cases, a straw
mulch
covershould be applied and
this should be tamped in place using straight-set discs. This assists in
retaining moisture and heat for seed germination as well as in providing a
temporary protective cover.
15. Terraces
A terrace may be broad based (30 m wide) or narrow based (less than 5 m
wide), depending on the slope and whether or not it is to be cropped. A
combination of the above two types is termed the "steep-backed terrace" which
is gently sloped on the up-slope side but steep on the downslope side.
Terraces are constructed as a level berm and/or channel across a slope,
effectively reducing the slope length and grade by intercepting and diverting
runoff laterally to an outlet at non-erosive velocities or by storing water.
Soil infiltration capacity is increased, direct runoff decrease and runoff
velocity,
and soil erosion and transport are thus decreased.
Where upland
erosion persists, sedimentation may occur immediately upland of the terrace.
It is therefore important to combine a conservation tillage and cropping
system with terracing.
Parallel tile outlet terracing is a system where runoff water is ponded
and slowly drained through an extensive subsurface tile system which finally
drains into an open channel.
Often, perforated standpipes are used to prevent
clogging with sediments, debris and crop residue.
16. Surface Water Diversions
 
Runoff from above a field may be intercepted by a diversion berm or
interceptor channel and diverted laterally to a satisfactory outlet such as a
grassed waterway.
In fact, the interceptor channel itself may be a grassed
waterway built using cut and fill methods (see No. 14, "Grassed Waterway").
If the diversion is to be crossed along its length with agricultural
equipment, it should include subsurface drainage to ensure efficient drying to
prevent ruts which could potentially lead to the formation of rills.
 
 This length of time may be up to three years in duration. It is therefore
necessary to design channels for the intermediate conditions despite the fully
vegetated condition anticipated. Alternatively, the channel may be
immediately lined with established sod or artificial linings or linings
providing temporary protection. Regular annual or biannual maintenance,
including mowing, is required to prevent degradation necessitating further
frequent reconstruction.
20. Armoured Bank Protection
 
Armoured bank protection may be in the form of broken angular rock,
concrete lattice blocks or concrete panels. A porous flexible type of lining
is usually preferable due to its “self-healing“ properties. The protection is
underlain with a granular or synthetic filter to minimize soil movement from
behind the lining while allowing water to flow freely through the lining.
Size and subsequent weight of the armoured protection vary with the expected
stream velocities to which it will be exposed. When broken angular rock is
utilized, there should be a size gradation to minimize the presence of voids.
Side slopes should be 2:l (horizontalzvertical) minimum to prevent slumping.
The base of the rock should be (toed-in) to the channel bottom.
In some cases, where side slopes are steep, it may be necessary to enclose
the
rock
s wi
th g
abio
n ba
sket
s wh
ich
serv
e as
a re
tain
ing
wall
and
avoi
d
slumping of the rock.
2l. Tile Drainage
This is a systematic installation of permeable drainage conduit (clay or
plas
tic)
in a
regu
lar
patt
ern
at a
dept
h of
0.6
m to
1.2
m be
low
the
soil
sur
fac
e.
Nor
mal
ly
a s
yst
em
of
sma
ll
(75
mm
dia
.)
til
es
is
use
d
in
upl
and
are
as
whi
ch
flo
w i
nto
lar
ger
hea
der
con
dui
ts
tha
t u
lti
mat
ely
flo
w i
nto
an
ope
n
cha
nne
l.
Hea
der
con
dui
t d
esi
gn
siz
e i
s b
ase
d o
n d
rai
nag
e o
f 1
2 t
o 2
5 m
m o
f
run
off
wat
er
in
24
hou
rs.
Hen
ce,
fin
e-t
ext
ure
d c
lay
soi
ls
whi
ch
are
les
s
per
mea
ble
hav
e c
los
e d
rai
n s
pac
ing
(10
-15
m)
whi
le
mor
e p
erm
eab
le
san
dy
soi
ls
are
eas
ily
dra
ine
d.
Til
e d
rai
nag
e
low
ers
the
soi
l's
wat
er
con
ten
t a
llo
win
g
inc
rea
sed
inf
ilt
rat
ion
cap
aci
ty,
the
reb
y r
edu
cin
g t
ota
l
sur
fac
e r
uno
ff
vol
ume
whi
ch
in
tur
n
red
uce
s
sur
fac
e
sed
ime
nt
tra
nSp
ort
and
det
ach
men
t.
The
vel
oci
ty
of
flo
w f
rom
a f
iel
d t
ile
out
let
is
usu
all
y h
igh
er
(by
des
ign
) t
han
tha
t
tol
era
ble
by
bar
e o
r e
ven
veg
eta
ted
soi
l.
Whe
re
thi
s w
ate
r e
xit
s t
he
con
dui
t,
a p
lun
ge
poo
l c
an
for
m w
hic
h c
oul
d u
lti
ate
ly
und
erm
ine
the
con
dui
t s
tru
ctu
re,
its
elf
cau
sin
g
fai
lur
e.
For
thi
s
rea
son
,
a
non
-pe
rme
abl
e
cor
rug
ate
d
ste
el
pip
e
out
let
of
dia
met
er
sli
ght
ly
lar
ger
tha
n t
hat
of
the
fie
ld
til
e a
nd
ext
end
ing
at
lea
st
3 m
int
o t
he
ban
k
is
ins
tal
led
.
The
lar
ger
dia
met
er
ens
ure
s
aga
ins
t
bac
k-p
res
sur
e a
nd
its
non
-pe
rme
abi
lit
y a
ssi
sts
aga
ins
t u
nde
rmi
nin
g.
Fur
the
r,
a p
rot
ect
ed
apr
on
at
the
out
let
is
an
eff
ect
ive
ene
rgy
dis
sip
ato
r.
The
apr
on
may
be
mad
e o
f r
ock
, c
onc
ret
e,
or
roc
k-f
ill
ed
gab
ion
bas
ket
s.
22. Livestock Manure Storage
A
sec
ure
hol
din
g
fac
ili
ty
wit
h
the
cap
aci
ty
to
sto
re
all
man
ure
and
any
co
nt
am
in
at
ed
di
lu
ti
on
wa
te
r
fo
r
at
le
as
t
si
x
mo
nt
hs
15
ne
ce
ss
ar
y
to
en
su
re
_
aga
ins
t o
ver
flo
ws
and
/or
eme
rge
ncy
diS
pos
al
req
uir
eme
nts
.
Whe
re
sig
nif
ica
nt
 amou
nts
of d
ilut
ion
wate
r ar
e ex
pect
ed
(see
No.
23,
"Fee
dlot
Runo
ff C
ontr
ol")
,
additional storage capacity is required (i.e. internal runoff from feedlot is
contained).
Two main types of facilities are reinforced concrete, and excavated
earthen storages. Earthen structures are less expensive but may have to be
lined with an impermeable material to prevent groundwater contamination.
Concrete structures for liquid manure storage demand particular attention to
sealed and secure pipe connections. Solid manure systems have similar
potential to contaminate waters. When locating solid systems, dilution water
such as eavestrough water should be avoided by placing the storage area
appr
opri
atel
y,
cont
aini
ng
it a
nd,
in s
ome
case
s,
prov
idin
g a
runo
ff
lago
on.
The containment of runoff from within the feedlot or solid manure storage
area can be achieved through a concrete pad and wall system which diverts
liquids to a sump from which it is pumped or gravity fed into a holding tank
or l
agoo
n.
Appl
icat
ion
rate
s to
land
shou
ld b
e ba
sed
on c
rop
need
, re
sidu
al
level of nutrients in soil (soil tests), and the nutrient content of manure.
As an alternative to costly structural practices, minimal physical
impr
ovem
ents
toge
ther
with
care
ful
plan
ning
of y
ear-
roun
d ma
nure
Spre
adin
g ca
n
pro
duc
e g
ood
res
ult
s a
s d
emo
nst
rat
ed
in
the
New
Yor
k,
Upp
er
Del
awa
re
Riv
er
ACP
project. (See No. l "Fertilizer and Livestock Manure Management“).
23. Feedlot Runoff Control
 
The dilution water runoff from upstream of barnyards or feedlots may be
mini
mize
d by
slop
ing
roov
es
away
from
lot,
dire
ctin
g ea
vest
roug
hs
away
from
lot
and
dive
rtin
g an
y up
stre
am r
unof
f (s
ee N
o.
16,
"Sur
face
Wate
r Di
vers
ions
").
Furt
her,
conc
entr
ated
runo
ff
from
the
feed
lot
itse
lf s
houl
d be
cont
aine
d
and directed to a manure storage facility (see No. 22, "Livestock Manure
Stor
age"
).
This
may
be d
one
by c
onta
inin
g th
e fe
edlo
t us
ing
an e
arth
en b
erm
or low concrete wall around the perimeter and diverting the flow to either an
inground lagoon or a sump from which it is pumped into an above ground
storage. By eliminating the availability of manure for runoff dilution,
pollutant tranSport is significantly reduced or eliminated.
24. Excluded or Limited Livestock Access to Water-courses
A simple fencing of water channels alongside pastured areas prevents
cattle from disturbing bottom sediments, trampling streambanks and directly
defecating in the watercourse. The magniture of the problem is very dependent
on site-Specific conditions such as the soil stability, intensity of livestock
usage and the ability of the watercourse to assimilate the contaminants.
Often, provision of concrete or gravel access ramps or crossings in
controlled areas is suitable for water supply. However, in some cases,
alternate water supply via springs, wells, or pumping from a channel is
required.
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 Where fencing is installed, a buffer should be maintained between the
fence and the stream, both for filtering and for accessibility by maintenance
.equipment (see No. ll, "Buffer Strips").
25. Adequate Control of Milkhouse Wastes
High volumes of disinfectants are used daily to cleanse milkhouses. The
runoff from this practice is highly toxic, high in phOSphates and should
either be stored with manure (including additional storage allowance) or
leached into the soil using a sediment tank and tile bed disposal system to
prevent direct entry to open channels and/or concentrated seepage into field
tile systems. If a tile bed diSposal system is used, it should be located
well away fromfield tiles and in medium to fine textured soils.
26. Critical Area Planting
 
A highly erosive or eroded area (usually unproductive) is planted with
stabilizing vegetation such as grass, shrubs and trees. The area is taken out
of agricultural production and the resulting vegetation entraps and prevents
further detachment and transport of sediments.
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Appendix III
URBAN
EROSION AND SEDIMENT CONTROL
 
Technologies in this area have been quite well developed and demonstrated,
and they can be found in many technical guidelines documents from various
jurisdictions.
Recently, Ontario Urban Drainage Implementation Committee has produced a
draft Guidelines which are intended to control erosion and sediment pollution
at all urban construction sites to reduce the loss of valuable topsoil, the
sedimentation of off—site drainage works and watercourses, and resulting
degradation of water quality and damage to aquatic life. The Guidelines
enable a developer of land to evaluate the site erosion potential based on
basic information concerning the site such as: soil erodibility, soil
structure or textures, slope gradient, and slope length. From a large choice
of available methods, the developer can choose the one most suitable and least
costly to install. All sites and all areas of each site, even those rated as
having a low erosion potential, will require some minimum measures or “good
housekeeping" practices.
MANAGERIAL PRACTICES - QUALITY CONTROL
These practices reduce the amount of ollutants available forwashoff by
storm runoff. They have no effect on eit er the volume or rate of runoff.
Reduce/Eliminate Chemical Applications
In urban areas, such chemicals include highway de-icing salts, pesticides
and fertilizers. These measures are discussed in the l977 PLUARG Report.
Lawn fertilizer and pesticide usage would be controlled through public
information programs, the results of which would be quite difficult to assess
and document. As a result, there is no basis at present for describing
"performance" of this measure.
Reduction in road salt application, and partial substitution with sand, is
more amenable to broad scale implementation because local government agencies
are responsible for application. A study in Madison, WI examined the
feasibility of substituting sand for much of the normally applied salt, and
reported on the other social impacts of the program.
Catch Basin Cleaning
This remedial measure has been investigated by two EPA 0RD supported
studies which have generally concluded that, with adequate maintenance, catch
basins can provide appreciable removals of certain pollutants in storm runoff
from urban streets. Seven storms monitored on older existing catch basins,
which had been cleaned before the initiation of the test program, produced the
- llS -
following results. Although TSS reductions varied widely for individual
storms (-l0% to +90%), overall removals were in the order of 60-90% for TSS,
10-50% for COD, and 50—90% for BOD. Tests on an eight mesh inlet strainer for
the final three monitored events produced only marginal improvements in
performance. Estimating an appropriate cleaning frequency to be several times
per year, it was concluded that this process could be economically feasible.
There is, however, no evidence of general application of this measure at this
time.
Street Cleaning
Vacuum or mechanical broom street sweeping has received considerable
emphasis in the past as a control measure having the potential for broad scale
reduction in urban stormwater loads. Consideration as a pollution control
measure implies the careful operation of street cleaning equipment at
frequencies far greater than those normally associated with this practice, as
applied for litter control and aesthetic improvement.
Five of the 28 NURP projects had the evaluation of street sweeping as a
central element of their work plans. These projects were located in Castro
Valley, CA; Milwaukee, WI; Champaign, IL; Winston—Salem, NC; and Bellevue,
WA. The experimental designs of these projects varied in detail, but they
essentially followed either a paired basin (i.e. parallel or synoptic) or a
serial (i.e. longitudinal) approach to gather test and control data, with some
projects using both. During a test period, street sweeping would be more
intensive (up to daily) and thorough (e.g. with operator training, parking
bans, etc.) than during control periods when the streets were to be swept as
usual or not at all.
Although analysis of hopper contents shows a removal of street dust and
dirt and associated pollutants, examination of concentrations and pollutant
loads in runoff from swept and unswept urban catchments has failed to
demonstrate a significant effect. Preliminary conclusionsare that, as a
general, broad-based management practice, street sweeping does not appear to
be a universally effective control technique for reducing the mean
concentrations or total loads of pollutants in urban stormwater runoff. This
conclusion is based on both the analysis of runoff quality data and the fact
that none of the NURP projects that investigated street sweeping in depth has
as yet reported finding any significant benefit from the practice.
It is not know whether this may be due to the sweeping frequencies
employed relative to frequency of storms (in much of the Eastern half of the
country, storms occur about every three days on average), or to the relative
distribution of pollutants on streets versus areas inaccessible to sweepers
(streets are typically about 15% of an urban area).
However, despite the apparent limitations as a universally effective
control measure, there will be specific situations where street cleaning can
be e
xpec
ted
to b
e us
eful
.
In a
reas
whic
h ex
peri
ence
long
dry
peri
ods
betw
een
rainy seasons, street sweeping can be roductive. Intensive cleaning activity
in critical seasons (e.g. leaf removal? can also be effective.
Final analysis of NURP results is expected to be completed by the fall of
l983 and may modify the above preliminary results somewhat.
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STRUCTURAL RETENTION DEVICES FOR QUALITY AND QUANTITY CONTROL
There are a wide variety of basic designs which comprise this generic
'category. It is useful todistinguish between several different classes, on
the basis of the performance mode by which control of quantity or quality is
achieved.
All retention devices attenuate flow rates to a greater or lesser degree,,
depending on outlet design. Those which cause recharge to occur reduce both
the volume and pollutant load discharged to surface waters. Recharge devices
which provide volumetric storage, in addition to percolation area, are capable
of inherently greater removals than those which do not. Retention basins
which have no percolation associated with their design (impervious soils,
basin liners) distribute, but do not reduce, runoff volumes. They effect
quality improvements through sedimentation, or possibly through biological
action (natural coliform die-off, nutrient uptake by rooted plants or
phytoplankton). Table A relates this classification scheme to the listing
provided in the 1977 report, and identifies the additional breakdown used in
this report.
Devices of this general type are among the more significant remedial
measures available for control of urban stormwater pollutant discharges. They
can be applied either on a local scale or on a broader areawide scale. They
can address the control of "residual" pollutant loads which remain in runoff
after other preventive measures have been applied. Further, performance can
be quantified sufficiently to permit planning activities to relate number
and/or size of retention facilities (application density) to overall
reductions in pollutant loads.
Retention - Recharge
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Control measures of this type may take the form of pit or trenches,
per
col
ati
ng
cat
ch
bas
ins
, p
erf
ora
ted
dra
in
pip
es,
or
lar
ger
bas
ins
whi
ch
occ
upy
lan
d s
et
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de
for
the
pur
pos
e.
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ws
to
a s
urf
ace
wat
er.
If
the
dev
ice
pro
vid
es
sto
rag
e v
olu
me,
por
tio
ns
of
the
exc
ess
run
off
can
be
ret
ain
ed
for
sub
seq
uen
t p
erc
ola
tio
n w
hen
app
lie
d r
ate
s s
ubs
ide
.
Ove
rfl
ow
to
sur
fac
e w
ate
rs
occurs only when the available storage is exceeded.
Pol
lut
ant
s a
sso
cia
ted
wit
h t
he
"ca
ptu
red
" r
uno
ff
are
eit
her
rem
ove
d b
y
soil
fil
tra
tio
n,
ads
orp
tio
n o
r b
iol
ogi
cal
pro
ces
ses
, o
r p
erc
ola
te
to
gro
und
wat
ers
.
Dat
a s
ecu
red
by
the
Lon
g I
sla
nd,
NY,
and
Fre
sno
, C
A,
NUR
P
pro
jec
t i
ndi
cat
e s
oil
pro
ces
ses
to
be
qui
te
eff
ect
ive
in
red
uci
ng
part
icul
ates
, c
olif
orm
bact
eria
and
heav
y me
tals
.
Perf
orma
nce
of r
echa
rge
bas
ins
as
pol
lut
ion
con
tro
l d
evi
ces
can
be
con
sid
ere
d t
o b
e t
he
fra
cti
on
of
tota
l r
uno
ff
vol
ume
(wi
th
ass
oci
ate
d p
oll
uta
nts
) w
hic
h i
s p
rev
ent
ed
fro
m
dis
cha
rgi
ng
dir
ect
ly
to
sur
fac
e w
ate
rs.
A p
roc
edu
re
has
bee
n d
eve
lop
ed
und
er
the
NUR
P p
rog
ram
whi
ch
per
mit
s e
sti
mat
es
to
be
mad
e o
f l
ong
—te
rm
ave
rag
e
- 117 -
TABLE A
RETENTION/RECHARGE
DEVICES
 
A.
RECHARGE
—
N0
VOLUMETRIC
RETENTION
Porous Pavements
Precast Concrete
Lattice BTocks, Bricks
B.
RECHARGE
-
WITH
VOLUMETRIC
RETENTION
Dutch Drain
Seepage/Recharge
Basins
or
Pits,
DryweTTs,
Gravity
Shafts,
Trenches,
Pressure Injection NeTTs
PercoTating
Catch
Basins,
Storm
Drains
C.
RETENTION/TREATMENT
-
N0
RECHARGE
Sediment Basin
"Net" Basins
ControTTed ReTease Basins
(4)*
(5)
(3)
(6, 7, 8. 9, 10)
*RemediaT
technique
cataiogue
number
from
1977
PLUARG
Report.
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removals as a function of basin size, soil percolation rates and rainfall
characteristics. Long-term average removal is defined as the net reduction in
overflows over the long-term sequence of storms of different size, and varying
intervals between successive storms.
Figure l illustrates a relationship between recharge basin size and
long-term average removal which should be approximately true for significant
portions of the Great Lakes Basin. Storm characteristics used in the
computation were estimated on the basis of long-term rainfall records from
Chicago, Lansing and Detroit.
Presenting estimated long-term average removals as a function of an area
ratio provides useful planning input for determining the application density
which would be required to achieve some desired result.
It should be noted that the simple analysis does not address eventual
blockage of the soil. The rates assigned should be typical values which can
be maintained naturally or by maintenance programs. Neither does the analysis
speak to the issue of contamination of the groundwater aquifer. Such
considerations must be addressed in any actions or decisions related to
implementation of this control approach. In addition, the current analysis
assumes a depth to the water table sufficient to prevent the temporary
mounding of this surface during storm events, from interacting with the
percolation surface and restricting infiltration rates.
Recharge of stormwater runoff has been practiced for many years in Long
Island, NY, Fresno, CA, and in the State of Florida. More recent experience
includes the use of perforated drain pipes at the Heart Lake development,
Brampton, Ontario; the use of percolating catch basins and perforated drains
in Bayville, Long Island; and the use of small scale, stone filled pits
wrapped with filter cloth for new developments in Adams County (Denver), CO.
Retention/Sedimentation
 
Retention basins which effect the removal of pollutants by sedimentation
have a variety of different forms, ranging from small sediment traps to ponds
or small lakes. In one NURP project, the retention device consisted of
oversized pipes installed below city streets in a section of the storm drain.
Dual purpose stormwater management basins utilize outlet structures which are
des
ign
ed
to
pro
vid
e b
oth
flo
od
con
tro
l a
nd
qua
lit
y c
ont
rol
.
Fig
ure
2
illustrates several of the techniques used to provide slow release of runoff
from the bulk of the storms to permit effective quality control by
sedimentation or soil filtration. For large storms, peak flows are
atte
nuat
ed;
but
rele
ase
rate
s ar
e hi
gher
sinc
e di
scha
rge
take
s pl
ace
via
the
open top of the riser. Quality performance is sacrificed during such events,
thou
gh b
ette
r th
an w
hat
woul
d ot
herw
ise
occu
r.
Perf
orma
nce
of d
ual
purp
ose
basins was monitored extensively by one of the NURP projects, and analysis
resu
lts
will
be av
aila
ble
at t
he t
ime
fina
l r
epor
ts a
re i
ssue
d la
te i
n 19
83.
One form of urban stormwater retention basin which is relatively popular
is a
smal
l o
r mo
dera
te s
ized
pond
, lo
cate
d an
d de
sign
ed t
o pr
ovid
e en
hanc
ed
aesthetic appeal for a development, in addition to stormwater management.
Such
stor
mwat
er p
onds
are
desi
gned
to s
erve
mode
rate
ly l
arge
urba
n ca
tchm
ents
 Grea
t La
kes R
ainfa
ll
Mean
Volume 0.25
Intensity 0.05
Interval 72
RV:
O.2
Basin D
epth —
5ft.
Soil
.
IN
P = Percolation AR
Rate
%
C
3
E
C
m
.o
L—
:3
~'5
a
>
o
E
a)
[I
N
   
      
0.05 .10
Percolating Area as
% of Contributing C
atchment Area
Figure1 Estim
ated Performan
ce of Recharge
Basins in Parts
of the Great Lak
es Basin
 
Top View
Gravel Filter+ u
Top View
Top of NPS
MGT. Storage
Figure 2‘
Side View
Top of Flooding Erosion
Contro+l Storage
 
BASIN WITH PERFORATED PIPE
SideView
Top of Flooding Erosion
Control Storage
1
9
9
.
0
}
9
1
9
%
M
9
1
3
1
9
r
9
9
9
.
1
Bottom of Basin
M
f a)” v. .
O'eLssb’J; _
BASIN WITH UNDERDRAIN
Out
let
Des
ign
s-
Dua
l P
urp
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rmw
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r M
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em
en
t B
asi
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 -—
l00
acres
or
more
--
and
provide
a
pond
surface
area
which
is
l%
to
2%
or
more
of
the
catchment
area.
There
are
several
issues
still
under
general
debate
with
regard
to
these
basins.
One
deals
with
responsibility
for
maintenance
and
the
periodic
cleaning
which
will
be
necessary
to
remove
accumulations
of
trapped
pollutants.
The
other
relates
to
safety
and
the
assignment
of
liability,
and
whether
ponds
are
fenced
in
or
accessible
to
residents.
While
there
has
been
no
general
resolution
of
these
issues,
there
appears
to
be
a
continuing
active
interest
in
this
approach
to
stormwater
management.
The
principal
factors
which
determine
the
effectiveness
and
efficiency
of
a
particular
retention
basin
in
removal
of
pollutants
are
the
following:
—
The
settling
velocity
of
the
material
to
be
removed.
This
depends
principally
on
particle
size
and
specific
gravity
--
and
to
a
lesser
extent
on
shape
and
water
temperature.
The
hydraulic
loading
rate
applied
to
the
basin,
which
may
be
expressed
as
an
"overflow
rate“
--
i.e.
flow
rate
per
unit
surface
area
(Q/A).
In
stormwater
applications,
this
is
a
function
of
the
size
and
imperviousness
of
the
urban
drainage
area
routed
through
a
basin
of
particular
size,
and
on
the
characteristics
of
local
storm
patterns.
-
The
geometry
or
configuration
of
the
basin,
which
influences
the
amount
of
turbulence
introduced
and
tendency
to
short
circuit.
It
is
assumed
in
the
discussions
which
follow
that,
although
surface
area
is
the
principal
design
factor,
adequate
depth
is
provided
for
accumulation
of
settled
solids,
without
interference
with
normal
flow
patterns
or
undue
susceptibility
to
scour.
-
The
volume
of
the
basin,
relative
to
runoff
volumes
which
are
produced.
This influences the residence time and the extent to which
quiescent
settling
during
intervals
between
storms
will
influence
overall removals.
A
screening
method
for
estimating
performance
of
retention
basins,
which
remove pollutants
in urban runoff principally through sedimentation,
has been
developed in
the
NURP
program.
Long-term
average
performance
is
related
to
basin
size,
relative
to
the urban
catchment
it
serves,
and
local
rainfall
characteristics.
Overall
performance
is
computed
as
the
combination
of
removals
which
occur
under
dynamic
flow-through
conditions
(while
storms
are
in
pro
ress)
and
under
quiescent
conditions
(during
intervals
between
storms?.
The
methodology
uses
probabalistic
techniques
in
recognition
that
runoff
rates,
volumes
and
intervals
between
storms
are
variable.
A
qualitative
measure
of
the
size
of
a
basin,
relative
to
the
storms
it
will
process,
is
provided
by
the
following
rate
and
volume
ratios
which
relate
the
basin
to
the
characteristics
of
the
mean
storm
for
the
area
in
question.
QR/A
=
The
overflow
rate
for
the
mean
storm
--
cubic
feet
per
hour
runoff
rate
and
square
feet
of
basin
surface
area
(=
ft/hr).
The
lower
this
rate,
the
better
will
be
expected
performance under dynamic conditions.
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V
B
/
V
R
=
T
h
e
v
o
l
u
m
e
o
f
t
h
e
b
a
s
i
n
r
e
l
a
t
i
v
e
t
o
t
h
e
m
e
a
n
s
t
o
r
m
r
u
n
o
f
f
v
o
l
u
m
e
.
T
h
e
l
a
r
g
e
r
t
h
i
s
r
a
t
i
o
,
t
h
e
s
m
a
l
l
e
r
t
h
e
v
o
l
u
m
e
d
i
s
p
l
a
c
e
d
b
y
t
h
e
s
t
o
r
m
a
n
d
t
h
e
l
o
n
g
e
r
t
h
e
r
e
s
i
d
e
n
c
e
t
i
m
e
f
o
r
q
u
i
e
s
c
e
n
t
s
e
t
t
l
i
n
g
.
L
a
r
g
e
r
v
a
l
u
e
s
o
f
t
h
i
s
r
a
t
i
o
i
m
p
l
y
g
r
e
a
t
e
r
r
e
m
o
v
a
l
s
.
O
b
s
e
r
v
e
d
p
e
r
f
o
r
m
a
n
c
e
r
e
s
u
l
t
s
f
r
o
m
t
h
e
N
U
R
P
r
e
t
e
n
t
i
o
n
b
a
s
i
n
s
,
f
o
r
w
h
i
c
h
a
n
a
l
y
s
i
s
r
e
s
u
l
t
s
a
r
e
a
v
a
i
l
a
b
l
e
a
t
t
h
i
s
t
i
m
e
,
a
r
e
l
i
s
t
e
d
i
n
T
a
b
l
e
B.
P
e
r
f
o
r
m
a
n
c
e
l
e
v
e
l
s
c
o
v
e
r
a
v
e
r
y
w
i
d
e
r
a
n
g
e
,
f
r
o
m
n
e
g
l
i
g
i
b
l
e
t
o
q
u
i
t
e
h
i
g
h
i
n
overall
a
ve
r
a
g
e
removals.
To
provide
perspective,
the
rate
and
volume
ratios
d
e
s
c
r
i
b
e
d
e
a
r
l
i
e
r
a
r
e
a
l
s
o
l
i
s
t
e
d
,
a
n
d
p
r
o
j
e
c
t
s
a
r
e
l
i
s
t
e
d
i
n
o
r
d
e
r
o
f
i
n
c
r
e
a
s
i
n
g
l
y
e
f
f
e
c
t
i
v
e
p
e
r
f
o
r
m
a
n
c
e
w
h
i
c
h
w
o
u
l
d
be
e
x
p
e
c
t
e
d
on
t
h
e
b
a
s
i
s
o
f
t
h
e
r
a
t
i
o
s
.
O
b
s
e
r
v
e
d
r
e
s
u
l
t
s
a
r
e
in
general
a
c
c
o
r
d
w
i
t
h
w
h
a
t
a
p
p
e
a
r
r
e
a
s
o
n
a
b
l
e
to
expect,
though
there
are
some
obvious
anomalities.
To
some
degree,
these
must
b
e
a
s
s
i
g
n
e
d
t
o
r
a
n
d
o
m
,
u
n
e
x
p
l
a
i
n
e
d
f
a
c
t
o
r
s
,
o
r
t
o
p
o
o
r
e
s
t
i
m
a
t
e
s
o
f
i
n
f
l
u
e
n
t
or
effluent
averages
because
of
a
limited
sample
size
for
a
highly
variable
situation.
R
a
t
i
o
n
a
l
e
x
p
l
a
n
a
t
i
o
n
s
m
a
y
be
o
f
f
e
r
e
d
in
s
e
ve
r
a
l
o
f
t
h
e
c
a
s
e
s
,
a
n
d
t
h
e
s
e
are
instructive
for
planning
considerations.
In
several
of
the
cases
where
o
b
s
e
r
v
e
d
p
e
r
f
o
r
m
a
n
c
e
is
p
o
o
r
c
o
m
p
a
r
e
d
w
i
t
h
e
x
p
e
c
t
a
t
i
o
n
s
,
t
h
e
r
e
is
g
o
o
d
r
e
a
s
o
n
to
suspect
that
scour
during
larger
storms
is
responsible.
In
larger
basins,
w
h
e
r
e
algal
a
c
t
i
v
i
t
y
is
k
n
o
w
n
to
be
p
r
e
s
e
n
t
,
h
i
g
h
e
r
t
h
a
n
e
x
p
e
c
t
e
d
e
f
f
l
u
e
n
t
concentrations
of
T33
and
Total
P
(lower
than
expected
removals)
probably
reflect
not
the
runoff
loads
b
ut
s
ub
s
e
q
ue
n
t
internal
processes,
such
as
algal
growth.
For
the
same
reason,
reductions
in
soluble
nutrients
(not
expected
from
a
s
e
d
i
m
e
n
t
a
t
i
o
n
analysis)
are
observed.
A
final
observation
to
provide
perspective,
for
evaluating
performance
results
in
Table
B,
is
the
following.
During
monitoring
efforts,
there
is
a
rather
general
tendency
to
bias
the
storms
selected
for
evaluation
toward
the
larger
ones.
A
comparison
of
the
statistics
of
monitored
storms
with
those
for
all
storms
in
each
of
the
study
areasshows
this
to
be
the
case
for
the
results
which
have
been
summarized.
Therefore,
overall
long-term
performance
considering
all
storms
can
be
expected
to
be
better
than
the
listed
results
from
the
monitored
storms.
Adjusted
estimates
of
performance
on
this
basis,
and
analysis
of
results
from
additional
retention
basins,
are
in
preparation
for
the
final
NURP
report
but
are
unavailable
at
this
time.
A
very
preliminary
estimate
of
expected
performance
of
retention/sedimenta—
tion
basins
in
parts
of
the
Great
Lakes
Basin,
as
a
function
of
basin
size,
is
presented
in
Figure
3.
The
analysis
utilizes
the
methodology
developed
under
the
NURP
program,
calibrated
against
partial
performance
observations
which
were
summarized
in
Table
B.
Rainfall
statistics
used
in
the
analysis
are
based
on
those
derived
from
long-term
records
for
the
Chicago-Lansing-Detroit
area,
and
for
simplicity
the
computation
assumes
basins
to
have
an
average
d
e
p
t
h
o
f
f
i
v
e
f
e
e
t
.
An
eXtensive
study
of
a
full
scale
detention
pond
in
Ottawa,
Ontario,
has
demonstrated
that
with
appropriate
size
and
operational
mode
high
levels
of
removal
(95%)
can
be
achieved
for
TSS,
Total
P,
Fecal
Coliform
and
Fecal
Strep.
Lower
removals
of
BOD
(50%)
were
indicated.
Batch
operation
was
shown
to
provide
improved
performance
capabilities
compared
with
flow-through
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RAG
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Figure 3
Preliminary Estimate of Performance of Retention/Sedimentation Basins
in Parts of the Great Lakes Basin
 operations. This basin is reiativeiy large compared with the urban drainage
area it serves, with an area ratio which is presentiy 2%, expected to decrease
with future deveiopment to about 0.8%. Performance results compare favorabiy
with both observed (Table B) and projected (Figure 3) preiiminary resuits
based on NURP data for basins of comparabie size. Further, the reiationships
shown by Figure 3 support the conciusion in the Kennedy-Burnett study that a
reduction in pond area ratio to 0.6% to 0.7% is not expected to resuit in a
significant degradation in performance.
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10.
Appendix IV
SUPPORTING DOCUMENTS RECOMMENDED FOR ADDITIONAL READING*
EVALUATION OF NONPOINT SOURCE CONTROL REMEDIAL PROGRAMS - ONTARIO by Mr.
D. R. Cressman, EcoTogistics Limited, Waterioo, Ontario.
EVALUATION OF NON-POINT REMEDIAL PROGRAMS - U.S. SIDE by Mr. Lance
Marston, Harbridge House, Inc., Washington, D.C.
AGRICULTURAL NON—POINT SOURCE TECHNOLOGY by Mr. A. W. 805, London, Ontario.
EVALUATION OF URBAN NON-POINT REMEDIAL MEASURES by Mr. Eugene D. DriscoII,
E. D. DriscoIT and Associates, OakTand, New Jersey.
PRIORITY MANAGEMENT AREAS IDENTIFICATION by Mr. DonaId R. Urban, U.S.
Department of AgricuTture, Washington, D.C. and Dr. Greg J. Wail,
Agricuiture Canada, GueIph, Ontario.
TRANSPORT AND TRANSFORMATIONS OF POINT AND NONPOINT SOURCE PHOSPHORUS by
Dr. Mark P. Brown, New York State Department of Environmentai
Conservation, ATbany, NewYork.
PHOSPHORUS BIOAVAILABILITY by Dr. WiITiam C. Sonzogni, University of
Wisconsin, Madison, Wisconsin.
STATUS AND EVALUATION OF PESTICIDE IMPACTS ON THE WATER QUALITY OF THE
GREAT LAKES by Mr. Jerry L. Wager, Ohio EPA, Coiumbus, Ohio.
WIND EROSION AS A SOURCE OF WATER POLLUTION by Mr. Bruna Guera, Nationai
Oceanic and AtmOSpheric Administration, Ann Arbor, Michigan, and Dr.
WiIIiam C. Sonzogni, University of Wisconsin, Madison, Wisconsin.
TOOLS FOR EVALUATION OF REMEDIAL MEASURES by Mr. J. E. O'NeiIT, Ontario
Ministry of the Environment, Toronto, Ontario and Dr. Stephen M. Yaksich,
U.S. Army Corps of Engineers, Buffaio, New York.
*Copies of the above-listed documents are avaiIabTe upon request from the
International Joint Commission, Great Lakes Regional Office, 100 OueITette
Avenue, 8th FToor, Windsor, Ontario, N9A 6T3.
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Implementation Branch
U.S. Environmental Protection Agency
Washington, D.C.
   
 
  
Secretariat ReSponsibilities
Dr. M. Husain Sadar
Great Lakes Regional Office
International Joint Commission
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